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The AIR FORCE CIVIL ENGINEER is an official non- 
directive Headquarters US Air Force publication published 
quarterly under provisions of Chapter 2, AFM 5-1. 

Its purpose is to provide Air Force Civil Engineers 

with a timely and comprehensive picture of the impor- 
tance, wide ranging involvement and direct relation- 

ship of civil engineering activities to successful accomplishment 
of the Air Force missi It provides current 

information about significant civil engineering 

programs and accomplishments throughout the Air 

Force; pertinent developments in science engineering 

and management; and educational/training opportunities 





for enhancing professional thought and development. 
The Journal is edited and published by the Civil En- 
gineering School, Air Force Institute of Technology. 
Contributions, suggestions and criticism are welcome. 
Opinions expressed do not necessarily reflect the 
official viewpoint of the Department of the Air Force, 
the Director of Civil Engineering or the editorial 
staff. DISTRIBUTION: F. The Journal’s annual 
subscription prices are: $2.00 domestic; $2.50 
foreign; 45 cents per copy. Mail check or money 
order to Superintendent of Documents, Government 
Printing Office, Washington, D. C. 20402. 
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Information published here is designed to keep civil 
engineering personnel aware of late developments 
and significant trends within the career field. 


AFM 85-1, CHANGE 1--AFM 85-1 will be changed to a minor degree. Recent 
IG and AF/PRE staff visit findings have pointed out the need for some refinements 
in the areas of Positive Work Force Control, Service Call Management, Recurring 
Work, Self Help Work and Equipment Maintenance. A base/command team convened in 
late Spring to write the change and publication is scheduled for the first quarter 
in FY 1974. 





AFSC RELATIONSHIP TO CIVILIAN GRADES--AFM 26-4, Paragraph 3-5, provides 
policy and clarification on the relationship of Airman Specialty Codes (AFSCs) to 
civilian grades. Basically, the AFSCs are broad indicators and civilian grades 
will be based upon classification of duties and responsibilities being performed. 
Classification action must be consistent with published classification standards. 








BASE LEVEL MANAGEMENT TOOLS--Two new management tools have been developed 
and distributed to all AFM 85-1 bases and they include the BCE's Handbook of 
Automated Products which highlights the most important automated products received 
by the BCE and AFM 85-1 Systems Flow Charts which depict the decision logic flow 
for nine AFM 85-1 systems. Contact your command AFM 85-1 project officer if your 
base has not received these tools. 














STABILIZATION OF PRIME BEEF POSITIONS--Recent actions impacting on civil 
engineering personnel, such as base closures, reductions-in-force and application 
Of manpower standards, necessitate reevaluation of requests for changes in the 
Prime BEEF program. The military-civilian mix goal, identified under the program, 
is based on direct combat support, rotation and career progression requirements, 
particularly in the supervisory positions. Therefore, requests for program 
adjustments, not tied to force reductions, mission or functional responsibility 
changes, and manpower action will receive little consideration. 











LAND USE PLANNING--Civil engineers should prepare themselves now for 
a much more active role in land use, environmental protection and social improve- 
ments. The Air Force Engineer's basic charter is to plan, build and maintain 
installations. Building--because it is a dynamic activity--has always been the 
central focus. More attention to planning/maintaining is needed. A new planning 
office has been established within AF/PREE. Staffed with eight specialists, this 
office has the policy and criteria responsibilities for AICUZ, community develop- 
ment, land use planning and explosive safety siting. 








OIL SPILL PREVENTION--The Air Force "Oil and Hazardous Substance Pollu- 
tion Plan" stresses procedures for spill prevention. An analysis of spill reports 
indicates that sufficient emphasis is not being placed on the prevention aspect 
in developing the installation contingency plan. 
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POL FACILITIES--US Coast Guard requires as of July 1973 a “Letter of 
Intent" to operate facility receiving POL from waterborne vessels. An operation 
manual to accompany the Letter of Intent must contain prescribed information to 
allow the Coast Guard to evaluate compliance with the standard. This is one more 
step in forcing fuel handlers to construct, equip and operate to prevent spills. 





INSTALLATION OF EQUIPMENT VS. RPIE--Several policy decisions issued to 
the field through the past year individually on Aircraft Arresting Barrier Sys- 
tems, Uninterrupted Power Systems, Utility Supervisory Control Systems, Fire 
Detection Systems and Air Conditioning Systems have highlighted the provisions of 
AFR 170-14. Enclosure 2 to that regulation clearly enunciates situations under 
which items of equipment installed in facilities can be considered as non con- 
struction, that is, non RPIE. Determination rests primarily upon purpose served 
by the equipment. 








TRANSFER OF FUNCTION--Equipment and procedures to evaluate the skid 
resistance and hydroplaning characteristics of runway surfaces were transferred 
from the Air Force Weapons Lab to the Air Force Civil Engineering Center in June. 
It is anticipated that AFCEC will use AFWL developed procedures to start a world- 
wide skid resistance evaluation program during FY 1974. 





RUNWAY ROUGHNESS CODE--A runway roughness code has been developed by 
the Flight Dynamics Lab under a research program for the AFWL. This computer 
code is intended to allow the BCE to determine which, if any, sections of his 
runway are too rough for any aircraft configuration. The code also will have 
the capability to redesign the runway surface grades to reduce the aircraft 
dynamic responses within acceptable bounds. 





P-2 FIRE TRUCK HANDLINE MODIFICATION--Interim WRAMA message R171830Z 
April 1973, Improved Foam/Water Ratio on Handline Foam Inductor P-2 Fire Truck, 
provides instructions for performing the optional modification to improve hand- 
line foam/water ratio. These instructions will also be published in the next 
revision to Motor Vehicle Maintenance Guide (TO 36-1-50). 








P-10 FIRE TRUCK MODIFICATION--A suggestion to cut access holes in the 
housing of smoke ejector blowers on the P-10 has been approved and will be in 
the forthcoming revision to TO 36-1-50. The modification will decrease spark plug 
replacement time by 25 minutes, a significant manpower savings in light of the 
frequent spark plug changes required. 








SOLID WASTE DISPOSAL--The Environmental Protection Agency has issued 
Report No. SW-65TS, Sanitary Landfill Design and Operation. Personnel will find 
this report an invaluable reference in complying with EPA guidelines mandatory for 
Federal agencies under Section 211 of the Solid Waste Disposal Act (PL 91-512). 








CONTRACT DISPUTES--Problems continue to arise in communicating to con- 
tractors what we (the Air Force) want accomplished, primarily in the areas of 
coatings and roofing contracts. Technical provisions and drawings included in 
Our project contract documents must be clearly stated or shown at the optimum 
level. The effective presentation of a project, for accomplishment by contract, 
should follow established Air Force Civil Engineering standards, procurement pol- 
icy and be specific in directing what work is to be done, minimizing choices on 
the part of the doer. If this pattern is followed, more responsive competitive 
bids can be obtained and the quality control follow-through should be more effec- 
tive in obtaining compliance. 
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At one time, Department of Defense activities had priority 
over civilian requirements for their energy. 


This is no longer true; DoD must now 


compete with the civilian segment 
for its energy. As Air Force Civil 
Engineers, we must try harder 

to produce better designs and 
better operating procedures 

to alleviate some of the prob- 


lems which are facing us for the 
next 10-15 years. 


E GY CRI sis and the Air Force 


by Nicholas J. Lardis, PE 


For most of our history, we have taken for granted a 
plentiful supply of energy. We have come to expect 
without any doubts that when we flip a switch, turn 
up a thermostat or drive into a gas station, the energy 
will be there. But the assumption that sufficient en- 
ergy will always be readily available has been brought 
sharply into question within the last year. The brown- 
outs that have occurred in some areas, the shortages 
of fuel oil during this past winter, the sharp increases 
in oil prices and the closing of independent gas sta- 
tions due to a lack of gasoline have all demonstrated 
that we cannot take our energy supply for granted 
any longer. 

The United States, with six percent of the world’s 
population, uses 35 percent of the world’s energy. 
Until the early 1960s, the energy demand grew at an 
average rate of about three percent, a rate slightly 
less than, but in step with, the growth in the gross 
national product. From 1965 to 1970, the energy de- 
mand increased even faster than the gross national 
product. By 1985, the annual energy consumption is 
expected to almost double and to increase an addi- 
tional 50 percent by the year 2000. 

There are five sources of primary energy: coal, 
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oil, natural gas, water power and nuclear power. Coal 
is our most abundant resource. Unfortunately, the big 
demand is for natural gas and oil which are not as 
plentiful. By 1985, we may be importing over 50 per- 
cent of our oil requirements which will have a tre- 
mendous impact on our balance of payments deficit, 
as well as making our supply subject to the political 
decisions of the mid-eastern countries. Also, we will 
be competing with the other large industrial nations 
who depend on importing a large part of their fuel. 


Critical Period to Last Until 1985 


This large increase in energy requirements, 
coupled with the depletion of our natural resources, 
has resulted in a critical situation. Many programs 
are in effect or planned to make us less dependent on 
foreign products. Nuclear, geothermal, oil shale, coal 
gasification, thermonuclear fusion and other forms of 
energy are being studied or are being used on a small 
scale. Except for nuclear energy, the other sources 
will not have much impact on our supplies until 1985 
and later. Our critical period, therefore, will last at 
least until 1985. cont'd next page 
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This situation has been slowly developing, but it 
took the great interest given to the protection of our 
environment to speed it up. The air pollution criteria 
caused a big switch from coal, which is plentiful, to 
oil and gas, which are in short supply. To compound 
the problem, the much-needed production of off-shore 
and Alaskan oil is being delayed partly because of the 
objections from the environmentalists. The same can 
be said of nuclear plants. Environmental and safety 
problems are delaying construction and operation of 
these plants. 

President Nixon's latest energy message recog- 
nizes these problems and has proposed programs to 
solve some of them; however, all programs must con- 
tinue to consider the effect on the environment. This 
could continue to cause delays, for any citizen can 
take legal action for environmental reasons to delay 
or stop a pipeline, a drilling operation, a nuclear 
plant, and so forth. There is no easy solution to the 
problem. 


Dramatic Impact Only Last Year 


How does all this affect the Air Force? At one 
time, Department of Defense (DoD) activities had 
priority over civilian requirements. This is no longer 
true, except for isolated cases. DoD must compete 
with the civilian segment for its energy. If a shortage 
develops in an area, all segments will be affected. This 
was dramatically demonstrated during the past winter 
when interruptible gas supplies to some Air Force 
bases were shut off and stand-by fuel oil was difficult 
to purchase. One base came within two to three days 
of total shut-down of the central heating plant. 

Prior to the winter of 1972, the Air Force was 
converting coal-fired installations to oil or gas because 
of DoD instructions, a part of the Air Pollution Pro- 
gram. It became economically advantageous to con- 
vert the plants because of the high cost of installing 
air pollution abatement equipment and the relatively 
low price of gas and oil. The program was so success- 
ful that all except four major plants in the US have 
been, or are, in the process of being converted. This 
puts the Air Force in a vulnerable position over the 
next several years if gas is curtailed and oil becomes 
even more difficult to obtain. This winter, more criti- 
cal conditions may arise since there will be more 
converted plants and even less available gas and fuel 
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oil. Last winter, when the projected energy crisis be- 
came real, various actions were taken by the Air Force 
to avert critical situations. Several communications 
were sent to the major air commands warning of 
impending shortages and outlining actions to be taken 
to conserve fuel. Fortunately, the Air Force had a 
going utility conservation program in accordance with 
AFM 91-12. 

Using this as a base, the commanders were asked: 

e To keep hours of operation of heating equip- 
ment to a minimum; 

e Set back heating in buildings not used at night 
or during weekends and holidays; 

e Set heating thermostats at the lowest level, 
consistent with the health of personnel; and 

e Cut off heat where possible. 

Conservation of energy is probably the most dif- 
ficult to sell. Up to now, our way of life has not been 
conducive to moderation and self-discipline. Even dur- 
ing the Southeast Asia Conflict, no restraints were 
imposed. Yet, if the conservation program was taken 
serious by each person, the reduction in energy would 
be considerable. 

Other DoD instructions which have been issued 
have concerned adequate storage for fuel oil. It be- 
came apparent last winter that some of our interrupt- 
ible and firm gas-fired plants did not have more than 
a few days’ stand-by storage. Bases were asked to 
survey their facilities and report requirements for 
additional storage and modifications to gas-fired 
plants necessary to use oil on a stand-by basis. Parallel 
to this action, the fuel management office is studying 
the possibility of establishing central storage facilities 
at fuel depots for fuel oil. 

Recently, an OSD plan was developed and sent to 
major air commands fur implementation to improve 
the efficiency of our heating plants and systems by 
upgrading the equipment, systems and operating pro- 
cedures, where possible. This program is intended to 
result in a reduction in fuel consumption of six per- 
cent per year for three consecutive years. 

The OSD plan is an all-out effort in two phases 
covering three categories of plants by size. Phase 1 
requires establishment of teams to survey all Cate- 
gory I (over 3.5 Mega BTUH) and Category II 
(.75-3.5 Mega BTUH) plants reviewing equipment 
status, operating procedures, pollution abatement, and 
making necessary changes and recommendations to 
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provide more efficient operation. Phase 2 covers more 
detailed review and testing of those plants which will 
provide the greatest return on investment, based on 
results of the Phase 1 reports. The smaller plants (Cat- 
egory III) will be surveyed at selected bases. In addi- 
tion to the plants, buildings and heat distribution 
lines will be part of the survey to insure that heating 
losses are kept to a minimum. We have great hopes 
that this program will result in at least the six percent 
reduction noted previously. 

The survey program was scheduled to begin not 
later than 1 May 1973 and completed by 31 December 
1974. Based on these surveys, programming will be 
initiated by bases and commands in the Military Con- 
struction Programs and operations and maintenance 
programs not later than FY 1977 to bring plants and 
systems up to an efficient operating condition. To 
accomplish this large task within the prescribed time 
schedule will require the full cooperation and extend- 
ed efforts of major air commands and base personnel. 

Current invitations for bids for FY 1974 fuel oil 
procurements are not receiving desired response. In 
one procurement region, initial advertising effort was 
only 10 percent successful. It is important that con- 
tingency plans be formulated at each base to prepare 
for the critical shortages that may occur at any time. 


Actions Being Taken 


Because of the natural gas shortage, the Federal 
Power Commission (FPC) is proposing priority of 
service categories for use during curtailments of 
natural gas. Its proposal contains eight priority 
categories and although individual family houses fall 
under Category I, Air Force type contracts may fall 
under priorities as low as five for firm gas or eight 
for interruptible gas. As a result, the Air Force plans 
to intervene in the FPC case, together with the Army 
and Navy, and attempt to have bases considered in 
the same category as distribution companies in deter- 
mining curtailment priorities. If successful, each indi- 
vidual building on the base would be classified as to 
appropriate priority. Thus, the Air Force would obtain 
top priority for family housing and small commercial- 
sized (less than 50 mcf) buildings. 

For the future, we can look forward to all or some 
of the following actions taking place in the Air Force: 

e Elimination of natural gas as a fuel for the 
larger heating plants. 

e Installation of systems that will allow the burn- 
ing of high sulphur fuels which are more plentiful. 
Negotiations are underway to install one of these 
systems at an Air Force base for test and evaluation. 
The Environmental Protection Agency has agreed to 
provide $350,000 for evaluating the system. If success- 
ful, it can be included in our criteria for use wherever 
high sulphur fuel can be used advantageously. 

e Eventual reconversion of some of the gas or 
oil-fired plants back to coal. 
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e Curtailment of some base functions during 
critical fuel shortages to allow housing and essential 
operations to continue. 

e Increased emphasis on better utilization of 
waste heat in order to conserve energy even when not 
clearly advantageous economically. 

e Utilization of combustible waste for generation 
of heat. 


NICK LARDIS is a General Engineer, 
Engineering Division, Directorate of Civil 
Engineering, Headquarters US Air Force, 
Washington, D.C. A graduate of Carnegie 
Mellon University with a bachelor’s de- 
gree in mechanical engineering, he is a 
registered Professonial Engineer in Texas. 
He has over 29 years of service, most of 
them with Air Force Civil Engineering. 





e Upgrading construction and design criteria for 
Air Force buildings to provide a tighter “envelope” 
with more insulation. 

It is apparent that the energy crisis will be with 
us for a long time. Each of us must be conscious of 
this problem and eliminate waste both at home and at 
work. As Air Force Civil Engineers, we have an even 
greater responsibility, for we design, construct and 
operate the utility systems. Let us try harder to pro- 
duce better designs and better operating procedures 
to help alleviate some of the energy problems which 
are facing us for the next 10 to 15 years. (CE! 
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Here’s how an Air Force base diligently pursued 
an energy cost avoidance program that involved 


everyone. 


Read on to learn how it worked and 


how the monies saved were commited to an un- 
funded people project. 


Energy Conservation 


Becomes A Growth Industry 


by Maj Joseph A. Ahearn, PE 


A meager wing annual budget allocation coupled 
with the general energy crisis environment pervading 
the nation has resulted in a Utilities Conservation Pro- 
gram at Craig AFB, Alabama, that has yielded a 13 
percent rate of return. This return required no capital 
investment. The FY 1973 budget allocation for the base 
was less than sufficient. At the onset, Base Civil Engi- 
neering was allocated 23 percent less than required 
and, in September, unfunded energy rate increases of 
7.7 preent and 10.6 percent were approved for gas and 
electricity, respectively. The funding levels provided 
for only fundamental operations, maintenance and 
repair. Not enough dollars were available to satisfy 
the sound objectives of time phased, long term plan- 
ning and engineering economics. The energy cost in- 
creases clearly could not be absorbed without giving 
up other needed resources or services. While pursuing 
an energy cost avoidance program, Criag AFB found 
a market for a growth industry—utilities conservation. 


The market place for this opportunity consists of 
the base and its people. Craig AFB is a flying training 
base which employs 2,750 military and civilian per- 
sons; it has a $32.5 million real property facilities in- 
ventory which includes two 8,000 foot parallel runways 
and an auxiliary field; it has 148 T-37 and T-38 air- 
craft; and it has a $32.1 million annual budget to 
achieve its “train pilots mission.” Approximately 400 
student pilots graduate each year. 

The people hustling in the Craig AFB market 
place do more than just work there. Most military live 
and are deeply involved in community affairs. Civil- 
ians recognize that the base provides the people of 
Selma with opportunities for employment, achieve- 
ment satisfaction, capital, personal growth, patriotic 
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expression and social benefit. They too are willing 
contributors to community endeavors. Together, the 
military and civilian populations are aware of their 
rights and privileges; and like most base populations, 
they seek tremendous amounts of service and effort 
from the resources of the Base Civil Engineer (BCE). 
Unless excellently served and well informed, the pop- 
ulation can be vocal and hypercritical. 


Command Is Responsive 


The command at Craig AFB is enlightened and 
current, forthright and people oriented, responsive 
and aspiring. The Wing and Base Commanders lead; 
they are hard hitting, goal oriented, articulate leaders 
who find ways to put a lot of thought and imagina- 
tion into decision making. Supervisory efforts are in- 
frequent because subordinates have contracts with 
them. The contracts have the objectives of both par- 
ties, the stakes of both parties, deep understanding 
and trust. They are team managers and they focus 
their efforts on integrating tasks with human needs. 

In the market place remains a sizeable inventory 
(40 percent of the cantonment and flight line facilities) 
of World War II vintage military construction with 
priority needs for modernization, replacement and 
disposal. Modern facilities now exist to satisfy the 
flying training needs. More than 50 percent of the 
bachelor and family housing quarters require modern- 
ization. The described market place is a natural for 
realizing a growth industry of energy conservation. 
The needs and incentives exist. The people are com- 
petent, responsible and willing. The leadership is 
committed to the objective. There is, however, a 
critical element missing: capital. 
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The FY 1973 Craig AFB industry of energy con- 
servation had no investment capital to put to work to 
gain a return. Instead of money, commanders, engi- 
neer-managers (E-Ms). officers, line supervisors, em- 
ployees, dependents and youth organizations invested 
their ingenuity and efforts to avoid the costs of un- 
checked utility consumption. The command, in collab- 
oration with this population, established two objectives 
for FY 1973: 

e ONE: Reduce energy consumption 10 percent 
or give up other needed resources /services. 

e TWO: Join the Office of Emergency Planning 

in its nationwide conservation effort. 
These objectives were proposed during Base Civil 
Engineering Ideation Sessions designed to determine 
how to curb escalating energy consumption. Feremen, 
superintendents, chiefs of operations and maintenance 
(O&M) and engineering and construction, E-Ms, plan- 
ners, and programmers participated in these brain- 
storming sessions. From these sessions and engineering 
studies came the facts, the means and confidence that 
10 percent was a reasonable and attainable conserva- 
tion goal, even without capital. 

These objectives were presented to the Wing 
Commander and his key staff in the context of a Base 
Civil Engineering briefing that portrayed: 

e The nation’s need to act to assure an adequate 
and secure supply of energy fundamental to our well 
being and security. 

e The fiscal year fund posture for the Wing and 
BCE. 

e Historical consumption trends related to clima- 
tology. 

e The unchecked utility consumption cost trend. 

e The energy savings payoff obtainable by op- 







MILESTONES OF PROGRESS—Elimina- 
tion of high maintenance cost of vintage 
buildings. 
A BETTER WAY—Erection of modern 
facilities. 
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erating air conditioning at 78 degrees and turning it 
off when not needed versus operating it with abandon. 

e The peak demand savings attendant to sched- 
uling and modernization. 

e The need to earmark wing funds to cover the 
consumption trend. 

e The need to plow back the savings into other 
needed resources/services. 

e The absolute requirement for establishing in- 


MAJOR AHEARN is the Base Civil En- 
gineer at Craig AFB, Alabama. He earned 
his bachelor’s degree in civil engineering 
from the University of Notre Dame and 
his master’s degree in engineering man- 
agement from Syracuse University. He is 
a registered Professional Engineer in 
Massac. 





centive, authority, leadership and grassroots participa- 

tion to realize an effective Conservation Program. 
The purpose of this briefing was to propose an 
immediate means to avoid increasing energy costs. 
True, eagles seldom flock; however, the objectives 
were quickly approved and the incentive, authority 
and leadership requirements were provided. To pene- 
trate the grassroots, an involvement sharing tchnique 
modeled after the concept of cost sharing was used. 
Each responsibility center in the Budget Working 
Group was asked to participate. The square footage 
Cont'd next page 





Conservation con 


occupied by each responsibility center was computed, 
adjusted for the type of space (hangar versus admin- 
istration spaces) and adjusted once again for the type 
of environmental system existing in each building 
(heating only, heating and ventilating, heating, ven- 
tilating and air conditioning systems). The scalar 
results of these computations provided each responsi- 
bility center with its expected level of participation. 
The magnitude of participation was expressed in terms 
of number of leaders, people, buildings and control 
techniques necessary to achieve the objectives. For 
example, the Air Base Group (ABG) was expected to 
participate sufficiently to satisfy 43 percent of the 
goal. The responsibility centers of the ABG occupied 
43 percent of the adjusted square footage of the base. 
The responsibility centers of the Deputy Commander 
for Logistics occupied 29 percent of this adjusted 
square footage and the centers of the Deputy Com- 
mander for Operations occupied 22 percent. 


Ideation Sessions Are Brainstormers 


The BCE engineering staff briefed the need, the 
objectives and the details of the effort, and led brain- 
storming sessions with the participants of each respon- 
sibility center. Each center. once motivated by its own 
participation in the ideation session, went its own way 
and managed itself. The results of this program verify 
that there is a real payoff for managers and their 
people when their people know the objectives; when 
they participate actively in meshing their objectives 
with those of their leaders; when they plan and con- 
trol their own program, and finally realize a visible 
and attainable goal. 

By directing base attention to controlling the use 
of environmental systems and lighting, the FY 1973 
achievement record was realized. Focusing the base 
population’s attention on the chart defining the payoff 
obtainable by operating heating and air conditioning 
units at the AFM 88-15 prescribed temperatures, pro- 
vided a significant personal motivation to contribute 
to the effort. People could relate the achievement 
record to their efforts to control the thermostat and to 
those of the entire base population. The population's 
attention was attracted and kept by using personal 
letters from the Wing Commander, the base news and 
information media, and BCE briefings at Command- 
er's Calls, staff meetings, wives orientation programs 
and school and youth organization meetings in the 
community. 

Headquarters Air Training Command, by afford- 
ing an exception to its policy of funding all P448 O&M 
projects with funds available to it and in accordance 
with its priority list, granted Craig AFB authority to 
commit the funds saved in the conservation effort to 


an unfunded people project: a Temporary Lodging 
Quarters modernization project valued at $28,100. This 
change of policy provided the means to afford our 
base population tangible incentive to press on with 
the energy conservation efforts underway and to 
better the FY 1973 record in FY 1974. 

The FY 1974 Conservation Management effort 
is dedicated to expand the industry by: 

e Controlling consumption in both dimensions 
of peak demand and energy. 

e Consolidating functions occupying excess space. 

e Disposing of excess buildings. 

e Replacing antiquated facilities. 

e Modernizing equipment and insulating systems. 
Capital investment of P448 O&M funds and 3080 
equipment investment funds will be required to realize 
the conservation objectives. If attained, these objec- 
tives provide many visible spin off values, such as 
greater agency operating efficiency, greater environ- 
mental system reliability, effectiveness and economics 
and greater opportunity for accelerated base develop- 
ment. 

The Conservation growth industry evolving from 
today’s energy and financial shortages will challenge 
the mettle of today’s E-M. No program of such magni- 
tude will work without incentive, leadership, capita) 
and grassroots participation. Participative, decentral- 
ized and objective oriented management is as essential 
an investment as is capital to acquire and maintain a 
substantial rate of return in this market place. The era 
of abundant low cost energy is gone. Efficient use of 
energy cannot end the threat to the nation’s energy 


shortages, but it can help. CE! 
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New insulated fiberglass reinforced plastic pipe and 
the problem associated with underground installation 
such as cut cables are shown above. At the right, the 
pipe and a prefabricated manhole are shown and the 
ground elements which the system must combat. 


Problems in underground steam distribution systems 
have troubled Tactical Air Command (TAC) and the 
Air Force in general for many years. The result has 
been the expenditure of excessive funds for mainten- 
ance and repair. 

The systems have been installed as designed with 
the necessary insulation, expansion joints, etc., and in 
accordance with applicable regulations and specifica- 
tions. In most cases, maintenance and operation has 
not been neglected. Necessary equipment to maintain 
the interior of the systems, such as water softeners 
and deaerators, have been installed to lower hardness 
and oxygen. Also chemicals, such as neutralizing 
amines, have been added to combat the theoretical 
small amount of carbon dioxide in the distribution 
system. Cathodic protection systems have been in- 
stalled to protect the exterior of TAC systems, but the 
problem still exists. Oxygen enters through leaks, and 
carbon dioxide enters through boiler feedwater which 
is added to compensate for losses due to leaks, blow- 
down, etc., and the problem still exists. The answer 
to at least one-half of the distribution problems is with 
the use of continuous filament-wound fiber glass re- 
inforced plastic pipe for the condensate return lines. 
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Tactical Air Command is working 
toward the goal of reducing high 
maintenance and replacement 
costs associated with underground 
steam distribution systems. One 
method has been the use of... 


Plastic Pipe: 
It Beats the 
Cost Problem 


by Donald F. Lawson 


PREFABRICATED 
MAN HOLE 


tee, 


NEW FRP PIPE 





From cost records over the past four years, the 
average cost of maintenance per 1,000 linear feet of 
heat transmission lines for TAC bases is $918.35. 
While this compares favorably with the Air Force 
average of $1,039.44 for the same time span, TAC 
feels that its maintenance cost is too high considering 
that its bases overall have a warm winter design 
criteria. TAC has approximately 386,000 linear feet of 
heat distribution lines and the primary goal is to de- 
crease the high maintenance and replacement costs 
associated with these systems. 

In 1970, TAC Civil Engineering requested a 
waiver of the requirements specified in AFP 88-007-1, 
para 04(2), and received approval from Headquarters 
US Air Force to install 1,900 linear feet of fiberglass 
reinforced plastic pipe (FRP) for the condensate return 
line at Homestead AFB, Florida, in conjunction with 
the repair of an underground steam distribution 

Cont'd next page 





Plastic Pipe oon 


project. Another 3,200 feet of this pipe was installed 
through maintenance and repair projects in the base 
hospital at Homestead AFB for the return of con- 
densate from the sterilization, kitchen and heating 
equipment. 

At Langley AFB, Virginia, another waiver was 
approved by Headquarters US Air Force and approxi- 
mately 4,300 linear feet of FRP has been installed to 
replace deteriorated schedule 80 steel condensate 
return piping. 

Several other waivers have been granted through- 
out the Air Force to permit installation of FRP for 
condensate lines. A change to Air Force criteria is 
under way and will be published in the form of re- 
vised Tri-Service criteria. Until publication, waivers 


for use of FRP will be required. 
Requires No Cathodic Protection 


The FRP has proven to be quite advantageous in 
that it requires no cathodic protection even in the low 
resistivity range soils found at Homestead AFB and 
Langley AFB, and shows no corrosion reaction due 
to carbonic acid or oxygen pitting. It is versatile, in 
that the temperature ranges and maximum pressure 
allow its use for condensate return and water below 
300 degrees F. 

During installation of the original 1,900 feet of 
pipe at Homestead AFB, TAC Civil Engineering had 
a chance to compare the cost of schedule 80 steel pipe 
to the RFP. The estimate for the steel pipe was $41,- 
100, and the bid price was $31,400, using FRP. The 
savings amounted to 25 percent on just 1,900 feet of 

ipe. 

With all the advantages that the FRP system has 
shown, there are several areas which require protec- 
tion to assure prolonged life of the transmission lines. 
First, FRP has a minimum size of 2 inches; therefore, 
it requires steel fittings to connect the drip assemblies 
from the steam mains and heating units. Second, be- 
cause of possible damage to the plastic system and 
to allow for quick disassembly of valves and miscel- 
laneous fittings, all manholes and entrances into the 
utility rooms have FRP flanges and schedule 80 steel 
pipe. For these reasons, bases must not become com- 
placent in thinking chemical treatment may be en- 
tirely eliminated because metal pipes and fittings must 
receive protection from carbonic acid and oxygen. 
Amine treatment may still be required to eliminate 
the carbonic acid remaining from the steel distribution 
piping once the feedwater has passed the water soft- 
ener, degasifier and deaerator within the plants. Third, 
it is advisable to install a plastic tape above the pipe 
as a warning to anyone that might dig over the pipe. 

FRP is not without possible damage, either me- 
chanically or accidentally, during excavation for other 
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underground jobs. Every precaution should be taken 
to assure speedy repairs. The manufacturer of the 
FRP system has repair kits including resin and catalyst 
solution and fiberglass patches for temporary repairs. 
For a permanent fix, Base Civil Engineering should 
have available a minimum of two flanges, two elbows, 
a 20 foot length of pipe, adhesive, and two couplings 
to repair any size FRP system on the base. A manual 
or electric pipe shaver costing $450 is needed to size 
pipe ends, so easy fits can be made into couplings, 
flanges and other female fittings. The set contains all 
arbors for 2 inch to 12 inch pipe. To repair this pipe, 
the heating mechanic must realize that the fitting has 
to be clean and dry. The outer. glossy finish of the 
pipe to be repaired, must be sanded so the expoxy 
will adhere. 

These repair procedures are simple and in some 
ways seem too elementary to mention, but since the 
responsibility of Base Civil Engineering is to maintain 
and operate the utilities 24-hours a day, seven days a 
week, it must be prepared. As an example, in Decem- 
ber 1965, TAC installed approximately 200 linear feet 
of asbestos phenolic condensate pipe in an under- 
ground steam distribution system at Langley AFB. 
The installation of the pipe was on a test basis. Two 
years later, the pipe was uncovered to locate possible 
leaks, and visually inspect the condition of the joints 
and reaction of the pipe to the elements. A small rup- 
ture was located in a thread joint causing small losses 
of treated condensate. The failure was attributed to 
the lack of training in installation and repair tech- 
niques and material characteristics of the pipe. The 


DON LAWSON is a Mechanical Engi- 
neer at Headquarters Tactical Air Com- 
mand, Langley, AFB, Virginia. A gradu- 
ate of Virginia Polytechnical Institute 
with a bachelor’s degree in mechanical 
engineering, he has been associated with 
Tactical Air Command since 1965. He is 
a member of the Hampton Roads, Vir- 
ginia, and national American Society of 
Heating, Refrigerating and Air-Condition- 
ing Engineers. 


rupture was caused by tightening a vise too tight on 
pipe while threading. 

Through the use of the heating logs and forms, 
TAC has seen the savings in dollars and equipment 
at Homestead AFB from the reduction in feedwater 
makeup and treatment chemicals since installation of 
FRP. It is equally enthused about the Langley AFB 
installation and those to come. 

A second answer to decreasing the maintenance 
cost is a complete retraining program for the heating 
operators and mechanics in water analysis and treat- 
ment, and equipment operations such as water soft- 
eners and deaerators. Base Civil Engineering per- 
sonnel must realize the importance of good mainte- 


nance and operation. (CE) 
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“Civil Engineer Handbook” Revised; 
Copies Now Available at Bases 


When the Department of 
Civil Engineering at the Air 
Force Academy prepared 
the new, completely revised 
edition of the Air Force 
CIVIL ENGINEER 
HANDBOOK, now AFP 
88-27, they left out one item 
which Editor Maj Doug 
Merkle realized just as the 
photographer caught him 
Civil Engineer Handbook reviewing the finished doc- 

Puts It All Together ument. However, almost 
every other area of technical interest to an Air Force 
Civil Engineer can be found in this updated and ex- 
panded reference volume. 

Copies of the HANDBOOK are available to civil 
engineering organizations through their respective 
Base Publication Distribution Offices. 

In-house revision of the HANDBOOK, accom- 








plished by Air Force Academy Department of Civil 


Engineering faculty members mostly during off-duty 
hours, has been credited by Maj Gen M. R. Reilly, 
Director of Air Force Civil Engineering, with saving 
the Air Force $100,000. Col Wallace E. Fluhr is the 
Permanent Professor of Civil Engineering and Head 
of the Civil Engineering Department at the Air Force.. 
Academy. 

Included in the new handbook are chapters on 
the following subjects: Structural Design Data; Ma- 
terials; Roads and Airfields; Soils; Surveying; Earth- 
moving and Related Equipment; Drainage; Hydraul- 
ics; Water Supply; Sewage; Heating, Ventilating and 
Air Conditioning; Protective Construction; Electrical; 
and Miscellaneous Data. 

The handbook is primarily a source of data for 
field work and design, rather than a text, although 
it does contain short treatments of fundamentals in 
such areas as surveying, fluid flow and electric power. 
Future revisions are planned and inquiries or com- 
ments regarding the handbook should be directed to 
the OPR, which is AF/PREE, Bolling AFB, Washing- 
ton, D. C. 20332. 





Cadet A. J. Briding Presented 


Outstanding Civil Engineering Award 


Brig Gen H. O. Johnson, Jr, Director of Facilities 
Management, Office of Assistant Secretary of Defense, 
Installations and Logistics, presented the eighth Out- 
standing Cadet in Civil Engineering Award to then 
CIC Alan J. Briding at the Scholastic Honors Cere- 
mony at the US Air Force Academy in June. This 
award, consisting of a plaque and the nucleus of a 
professional engineering library, is presented by the 
civil engineering officers of the Air Force in memory 
of Maj Theodore R. Loeschner, Jr. 

Major Loeschner, a 1952 graduate of the US 
Military Academy, was killed in action while on an 
air transport mission in the Republic of Vietnam in 
1965. A former instructor of mathematics at the 
Academy, Major Loeschner was the first civil engi- 
neering officer killed in Vietnam. 

Lieutenant Briding, who graduated with a bach- 
elor of science in civil engineering, was also present- 
ed the Outstanding Cadet in Physical Education 
Award sponsored by the Jewish War Veterans of the 
USA. He was selected by the Colorado Section, 
American Society of Civil Engineers, as the outstand- 
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ing graduate in civil engineering at the Air Force 
Academy. Lieutenant Briding will attend undergradu- 
ate pilot training at Reese AFB, Texas. 

As a cadet, Lieutenant Briding was named to the 
Dean’s list for academic excellence for seven semes- 
ters. He was also the Academy boxing champion in 
his weight class and a member of the ski, karate and 
civil engineering clubs. 

He is the son of Mr. and Mrs. A. Jay Briding of 
Colorado Springs, Colorado. 


Cadet Alan J. Briding accepts 1973 Outstanding Cadet 
in Civil Engineering Award from Brig Gen H. O. Johnson. 





Wren the Air Force Civil Engineering Center 
(AFCEC) was relocated to Tyndall AFB, Florida, last 
year, it also was transferred to the Air Force Systems 
Command (AFSC). The association with AFSC pro- 
vides an opportunity to increase the role of the Center 
in making research and development technology more 
readily available to the Air Force Civil Engineering 
community. As a result, the operating concepts of the 
pavement evaluation and corrosion analysis services 
have evolved to give civil engineers better quality and 
more responsive service. Some of the improvements 
are discussed in the following paragraphs. 

In July 1970, the Air Force implemented a pave- 
ment evaluation program which entails the use of 
organic Air Force Civil Engineering assets rather than 
retaining a contractor or military construction agency. 
The policy and guidance for this program is outlined 
in AFM 93-5. Since the program’s inception, AFCEC 
teams have conducted 38 “full” or “partial” pavement 
evaluation studies. A pool of laboratory and field test- 
ing equipment and trained personnel has been devel- 
oped and subsequently utilized to solve a myriad of 


airfield pavement problems. To the present, “full” 
pavement evaluation studies have been the primary 
mission of the Center’s pavement evaluation teams. In 
many cases the reports generated served only to up- 
grade the airfield physical data. 

With the transfer of the AFCEC from the Air 
Staff to AFSC, the “policy” portion of the program 
was retained by AF/PRE, and the “operational” aspect 
of the program remained with the Center. The ever 
increasing demands from the major commands for 
pavement evaluations necessitated a review of the 
reasons for conducting pavement evaluation and for 
establishing criteria and procedures to aid in develop- 
ing relative scheduling priorities. Basically, the preva- 
lent reasons for conducting pavement evaluation 
studies are: 

e To determine the size and weight of aircraft 


which can operate from a specified airfield system 
without causing damage to either the aircraft or the 
airfield. 

e To determine when and if major maintenance 
and repair of an airfield pavement system is required 
to support a specific, or proposed aircraft mission. 

e To provide justification for DD Form 1391 re- 
quirements. 

e To provide necessary engineering data for de- 
sign of maintenance and repair (M&R) projects. 

e To develop data for use in determining usage 
pattern for a particular airfield system, (that is, parking 
plans, apron usage, taxi routes, etc.) 

e To develop data for mission contingency plan- 
ning usage. 

e To validate and develop design data. 

It became apparent that with current and pro- 
grammed resources of the AFCEC, it was not prudent 
to continue on the path of performing “full” evalua- 
tions on a routine basis. This type of study generally 
provides “nice to have” shelf data on which to plan 
for the future, but potentially could result in wasteful 


expenditure of effort due to base closure, mission 
downgrades, etc. Hence, future efforts will be directed 
towards “partial” pavement evaluation studies. These 
studies generally will entail evaluating only those por- 
tions of an airfield system where distress is occurring 
and maintenance and repair are required, or features 
that will be impacted by mission change plans or short 
notice maintenance and repair requirements at specific 
airfields. 

The AFCEC goal is to use its pavement evalua- 
tion capabilities in those areas where M&R dollars are 
programmed to be spent, or where radical mission 
changes are anticipated. The Center also believes that 
it should be assisting the Air Force Civil Engineering 
community in keeping current with pavement tech- 
nology, including nondestructive pavement evaluation 
techniques, measuring runway traction and roughness, 
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stabilization technology, and materials utilization. Its 
laboratory facilities are available to assist in solving 
unusual problems in materials technology. 

In July 1971, AFCEC began conducting field cor- 
rosion surveys of facility and utility systems. These 
surveys are primarily aimed at determining the actual 
corrosion problems on individual bases, through cath- 
odic protection system surveys, water analysis, and 
nondestructive inspection of piping systems. Incidental 
to their surveys, the Corrosion Analysis Teams (CAT) 
have discovered that one of the major needs to provide 
the Air Force with a sound corrosion prevention pro- 
gram at base level is more field experience for the 
base corrosion engineers and technicians. Personnel at 
bases surveyed have gained considerable experience 
and confidence by working with the CAT during a 
survey. The only drawback to this approach has been 
its scope. With a schedule of approximately 12 bases 
per year, the number of personnel that the teams have 
contacted is small. 

To reach a larger number of corrosion engineers 
and technicians, the Center has initiated a program of 


The two mobile laboratories used by 
personnel at the Air Force Civil Engi- 
neering Center include the pavements 
materials lab above and the corrosion 
lab at the right. 


regional workshops to be held in conjunction with 
actual field suveys. The agenda for the workshops will 
emphasize current technology, theory and field testing 
procedures for conducting cathodic protection and 
water analysis surveys at a base. These workshops are 
designed to supplement the formal training offered by 
AFIT and ATC by providing the experience aspect so 
vital to the successive corrosion prevention program. 

Those attending the workshops will gain confi- 
dence in the use of field testing equipment by con- 
ducting a simulated survey on actual utility systems 
and by analyzing the data. Each workshop will be 
approximately four and one-half days in length. Al- 
though the workshops are oriented toward the corro- 
sion engineer, bases are invited to send shop techni- 
cians if they desire. 

The first workshop was held at Robins AFB, 
Georgia, during March 1973. Subsequent workshops 
to be held during 1973 are planned for the north- 
eastern states, the Rocky Mountain area and the West 
Coast. CE| 














Wren you ask yourself “What is wrong (or unusual 
or lacking) around here?” you are describing a “con- 
cern.” When you say “These conditions must exist to 
reduce or remove this concern,” you are describing 
group objectives. When you sit down with a subordi- 
nate and write out the results he must get as his part 
of the group effort, you are writing an individual ob- 
jective — and when you and that subordinate agree on 
the milestones or criteria you'll both use to measure 
his progress, you have developed sub-objectives. 

That is all there is to it. The larger part of what 
I have to say about management by objectives has 
already been said — in just 89 words. 

Management by objectives is that smiple. It is 
reaching agreement on: (1) concerns (2) group objec- 
tives (3) individual objectives (4) sub-objectives — all 
else is detail. 





CONCERNS 








L 





Concerns are the source of objectives; they are 
things that bug you about the organization you run. A 
beautiful and obvious source of concerns is the last 
I.G. report. You surely don’t want to get nicked again, 
so this is a good place to start. Or walk through the 
office, drive around the base, check mission state- 
ments, job descriptions, resources. Each of these can 
start you thinking about “concerns” or items for your 
worry list. 

Once you have your list, get with the people 
reporting to you and thrash it around. Communication 
and understanding are essential parts of managing by 
objectives. It’s up to you to see that the right work 
gets done and it’s up to them to see that the work gets 
done right — this can’t be done in vacuums. So talk it 
over, add to the list, change it, combine items, drop 
items, line them up in terms of priorities. 





GROUP 
OBJECTIVES 














Next, get started on group objectives. 

1. The purpose of group objectives is to turn 
worries or concerns into statements of end results and 
to place accountability for those results in the proper 
branches or sections. 

2. An end result is not a process or an activity, 
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it is “a statement of the conditions that will exist when 
the job is properly completed.” “Going to Sacramento” 
is an activity. “To arrive in Sacramento by 1700 hours 
on 1 August” is a result. 

3. For example, if your concern is “productivity,” 
the operations and maintenance (O&M) group objec- 
tive may be “To develop an O&M taxi system that will 
move men and materials with not more than 20 
minutes lag time for transportation by 1 September 
1973.” 


r 





INDIVIDUAL 
OBJECTIVES 


After “concerns” and group objectives come indi- 
vidual and sub-objectives. 

A word that helps me with individual objectives is 
“contract.” What you really are writing is a short 
specific contract about who will do what by when. 
When you signed a contract with your home builder, 
you didn’t settle for “Build me a cute house, a Cape 
Cod, comfortable house . . . ” You specified! You 
nailed down what you wanted, when you wanted it, 
the quality you wanted and the price you’d pay. Same 
thing applies to individual objectives. For the broader 
group objectives to be carried out, somebody some- 
where is going to have to produce. Individual objec- 
tives are those written contracts. 

Here are two individual objectives: 

“To update Prime BEEF manual by 1 August 
1973.” 

“To complete design of 70 percent of base elec- 
trical distribution system project by 30 November 1973 
and 100 percent by 1 February 1974.” 

To show what individual objectives are not, here 
are some poor ones. They are poor because they are 
not end results, they are activities or processes. 


“To administer the Vehicle and Equipment Pro- 
gram.” 
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“To maintain current As-builts.” 

“To provide technical guidance.” 

“To insure required training.” 

Some tips on writing good individual objectives 
are: 

e Talk it over with the man who will be account- 
able for achieving it. If the objective is negotiable, 
negotiate. If it is non-negotiable, say so—and say why. 

e Be sure the individual objectives are specific. 
What do you want; when do you want it? 

e It is better to take too small a bite than one 
that is too big. This makes it easier to specify “who 
is to complete what by when.” 

e Be realistic, don’t demand the impossible be- 
cause you won't get it. On top of this, you'll look bad 
and you could demoralize a good man. Be realistic in 
what you want — and then be hardnosed in insisting 
that you get it. 





- 


SUB- 
OBJECTIVES 


So far, concerns, group and individual objectives 
have been mentioned. The last thing you need to know 
to get management by objectives going for you is 
“sub-objectives.” 

Under each individual objective, there usually are 
two or more sub-objectives. These spell out the name 
of the game (how the job will be measured) for both 
you and the man accountable for accomplishing it. 
“Subs” are indicators, criteria, performance standards 
or milestones essential to accomplishing the individual 
objective. Sub-objectives are usually specific numbers, 
percentages, ratios or performance figures. If numbers 
are impossible, then settle for the best possible des- 
cription in words. 

Possible sub-objectives are: number completed; 
percentage completed; percent compliance; rate of 
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expenditure; work order (or job order) count; percent 
Bench Stock fill rate; and percent direct labor. 

An actual sub-objective would of course show a 
figure — not “number completed” but “10 completed 
by 1 August 1973.” Not “Percent Bench Stock fill rate” 
but “90 percent...” 

Putting the four steps together, “concerns” are 
items on your worry list. Group objectives break 
worries into parts. The parts that a group can do 
something about are converted into broad end results 
and assigned to specific groups. Within the group, 
individual assignments of end results are made. These 
are assigned by name, with specific “get well dates”— 
they are specific statements of end results. Within 
individual objectives there are sub-objectives. These 
are standards, indicators, criteria — better described in 
numbers, but sometimes described in words. They 
should be reasonable. They should be the items by 
which subordinate performance is measured as you 
follow up. 


RICH JOHNSON is Professor of Man- 
agement, Department of Management Ap- 
plications, Civil Engineering School, 
Wright-Patterson AFB, Ohio. Author of 
several books, he is a sponsored speaker 
of the National Management Association 
and frequently participates in manage- 
ment programs throughout the United 
States. He has conducted 14 seminars for 
the Graduate School of Business Admin- 
istration of McGill University, Montreal, 
Canada. 





Here are questions commonly asked about objec- 
tives: 

Q 1. How many “concerns,” group objectives, indi- 
vidual objectives and sub-objectives should a BCE 
have? 

Al. Six. 

That figure is arbitrary, but in the real world it 
holds up well. More than six creates the temptation 
to handle the easy ones and let the tough ones slide. 
Less than six and I'd say he’s not doing his job of look- 
ing for trouble, nobody is that perfect. On sub-objec- 
tives, I'd settle for less than six — but on the others, 
six is just about right. 

Q 2. Let me ask the same question about people on 

down the chain of command in the BCE shop... 

A 2. Six. 

Q 3. Must I talk this over with subordinates — can’t 

I just lay it on them? 

A 3. You do and you'll be darn sorry. There is an 

old Arabic course that says “May you get what you've 

always wanted.” Each subordinate is — or is becom- 

ing — an expert on his own job. It’s smart to talk with 

the expert (about time, resources, what he’s doing now, 
Cont'd next page 
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Management 
by Objectives 


cont’d 


sub-objectives or criteria) before locking what you 
want in concrete. 

Q 4. Where in the organization should you start with 
management by objectives? 

A 4. You're putting me on .. . the only place you can 
start is right where you are. You must get agreement 
from your boss — but that’s all it takes on a starting 
place. This I say from lots of experience, if you sit on 
your thumbs and wait till everyone above you gets 
with the program, you'll wait forever. 

Q 5. Who writes these goodies? 

A 5. The best are joint efforts of boss and subordi- 
nate, done so that even they can’t remember who con- 
tributed what. But sometimes one member of this pair 
has more of a knack for writing objectives than the 
other — so, let one write and the other nit-pick. 
Doesn't really matter as long as there is agreement 
and results. 

Q 6. There’s just got to be a form or something .. . 
A 6. Use 5 by 8 cards. 

Put concern on one. Put group objectives on an- 
other. Put one individual objective (with its subs) on 
each additional card. Hang on to those cards like a 
bulldog. Use them to follow up — and don’t take that 
card out of your active file till the end results de- 
scribed on the card satisfy you. (What I would do is 
toss the card in a man’s folder and glance at it next 
time I write his ER.) 

Q 7. What would you put on a card on which you 
write an individual objective? 

A 7. The agreed-upon objective and sub-objectives 
plus the man’s name. I'd be sure to highlight the com- 
pletion date. Optional entries might include: notes on 
unusual resource needs — also, I'd consider the impact 
of other offices or other work being done. Reason for 
checking impacts is to be sure I’m holding him ac- 
countable for something that is out of his hands. I'd 
want to be specific as possible about accountability 
so that he knows his limits and marches right up to 
every one of them. 

Q 8. Should everything be covered by objectives? 
A 8. That would be a waste of time — only major 
break-through items, not routine or status-quo stuff. 
If it doesn’t take 10 percent of a man’s time over the 
next three months, it isn’t worth the time it takes to 
write it up. 

Q 9. Should you end up with all concern, group, in- 
dividual and sub-objectives dovetailing together into 
something like a PERT diagram? 
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A 9. If you do, you won't get anything else done. 
Don’t try for perfect logic or perfect cause-effect rela- 
tionships; settle for compatibility. If an individual ob- 
jective is compatible with the group objective above 
it, let it go at that. 

Q 10. Can you give these things priorities? 

A 10. Sure, and it’s a good idea. You can't do every- 
thing at once and it would be uneconomical to try. 
Priorities will help you keep your ducks in a row. 

Q 11. How long a time span should an objective 
cover? 

A 11. Depends on what business you're in — but I'd 
suggest more than three months and less than two 
years. 

Q 12. Do we always have to go from “concern” 
through groups, individual and sub-objectives? 

A 12. No. The name of this game is results, break- 
throughs in operation of real property on the base. 
Lots of “concerns” and group objectives, whether 
written down or not, are very well recognized. In these 
cases, skip the concerns and group objectives. Their 
function is to be sure the right work is being done. 
If you are really sure of this, start with individual 
objectives — they are the heart of the whole business. 
Q 13. Which way is the wind blowing at DoD level? 
In other words, should I just go through the motions 
of setting objectives — or should I really give it a go? 
A 13. Let me quote from a former Secretary of De- 
fense: 

“I have attempted in the Department of HEW to 
develop and apply a system of management by objec- 
tives which we call the operational planning system. 
Its function is to identify specific goals toward which 
progress is concretely measurable, and I believe that 
this is an approach that also has applicability in the 
identification of specific objectives for the components 
of the Department of Defense . 


“We Have to Choose... 


“Then, too, I think that I have seen very clearly 
in the Department of HEW the proposition that we 
cannot afford to do everything at once that it might 
otherwise seem desirable to do. We simply do not 
have the resources to indulge all of our desires and 
to meet all our expectations at the same time. We 
have to choose, and so I believe that the experience 
I have had at HEW in recognizing the need for clearer 
analysis and better evaluation of the effectiveness of 
our existing programs in order to try to make certain 
that our dollars are being as wisely spent as possible, 
also has clear revelance to the Department of De- 
fense.” 

These were views which Mr. Elliot T. Richardson 
expressed about management by objectives during 
his confirmation hearings for Secretary of Defense by 
the Committee on Armed Services on 9 and 10 Janu- 
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The important causes of corrosion in fuel storage systems are 
explained and the economical methods for minimizing solids and 
ions introduced into aircraft fuels by the corrosion process are 
identified. Here’s a handy reference tothe... 


Ube & 


of Corrosion in Fuel Tanks 


by Dr James R. Myers 


The successful performance of military and commer- 
cial aircraft engines depends upon the availability of 
high-quality fuel. Fuel which is contaminated with 
dirt, corrosion products (especially rust), mill scale and 
water must not enter the fuel systems of these engines 
if filter overload, abrasion of precision-fit moving 
parts, corrosion and flameouts are to be avoided. 
These problems related to solids and water are known 
to occur with all grades of aircraft fuel. 

It should also be appreciated that very small quan- 
tities of dissolved iron, copper, lead and zinc can 
seriously degrade the thermal stability of JP-7 fuel. 
For example, the failure concentrations (i.e., the con- 
centration of a dissolved metal which reduces the fuels 
breakpoint temperature to 550 degrees F) for iron, 
copper, lead and zinc in JP-7 fuel are, respectively, 
25, 25, 125 and 100 parts per billion by weight (ppb). 
Since electrochemical dissolution (corrosion) is an 
important source of these metallic ions, effective cor- 
rosion control is important when this fuel is stored 
and conveyed. 

This article discusses the important causes of cor- 
rosion in fuel-storage systems. Concurrently, it will be 
shown that economical methods are available for 
minimizing the amount of solids and dissolved-metal 
ions which can be introduced into aircraft fuels by 
the corrosion process. 

Corrosion is an electrochemical process. An 
anode, cathode, externally-connected electrical circuit, 
and an electrolyte are required in order for corrosion 
to occur. The corrosion cell operates in essentially the 
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same way as a carbon-zinc, dry cell when it is used to 
generate electrical energy. Galvanic corrosion is the 
term used to describe the accelerated attack which 
takes place at the anode when two electrochemically- 
dissimilar metals are metallically connected and ex- 
posed to an aggressive (corrosive) environment. For 
example, consider an aluminum-alloy pipe which is 
connected (without an isolating flange) to steel pipe 
and exposed to low-resistivity, chloride-containing soil 
or sea water. Aluminum (electrochemically negative 
with respect to the steel) will be dissolved according 
to the general reaction Al+ Al+++ + 3e (an anodic 
or oxidation process); the steel will be cathodically 


protected. 
Uncoupled Metals Corrode 


In neutral, aqueous environments, the predomi- 
nate cathodic reaction which takes place on the steel 
surface is the reduction of oxygen (that is, O,+2H.O 
+ 4e+ 4OH--.) The amount of metal anodically dis- 
solved will be determined by the magnitude of the 
direct current which leaves the aluminum surface, 
enters the electrolyte, and flows to the steel. Galvanic 
attack is, however, only one of the eight basic forms 
of corrosion; it is not considered to be the most im- 
portant form of corrosion which adversely affects 
fuel-storage systems and fuel quality. 

It is well established that a single metal or alloy 
(all metallic materials used in constructing fuel-storage 

Cont'd next page 
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cont'd 


systems are alloys) can corrode when it is exposed to 
an aggressive environment. This occurs because micro 
and macro-electrochemical cells exist on the alloy’s 
surface. For example, large grains are usually cathodic 
to small grains, grain boundaries are normally anodic 
to the grains, mill scale is cathodic to steel, inclusions 
can be either anodic or cathodic to the alloy, cold- 
worked metal is anodic to annealed material, and 
metal exposed to an electrolyte low in oxygen is 
anodic relative to the same metal exposed to aerated 
electrolyte. 

Micro-electrochemical cells on the surface of an 
alloy are responsible for general corrosion (uniform 
attack). This form of corrosion readily occurs in fuel- 
storage systems when water is allowed to exist in steel- 
tank bottoms. Iron dissolves at the anodic sites accord- 
ing to the reaction Fe+ Fe+*++2e; oxygen is reduced 
at the cathodic sites. Eventually, the concentration of 
iron and hydroxyl ions in the electrolyte become 
sufficiently high that FeOOH (rust) precipitates on 
the steel surfaces. This rust can be an important source 
of solids contamination in aircraft fuels. Similarly, the 
iron ions (Fe++) can degrade the stability of JP-7 
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gical engineer from the University of Cin- 
cinnati, master of science in metallurgical 
engineering from the University of Wis- 
consin and Doctor of Philosophy from 
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fuel. Rust can also form on the interior top surfaces of 
fuel-storage tanks where condensation and pollutants 
from the atmosphere will provide the electrolyte. Non- 
adherent rust at these locations can also be an im- 
portant source of fuel contamination. 

Probably the most important cause of corrosion 
in fuel-storage tanks, however, occurs by a process 
called concentration-cell or crevice attack. Dirt, 
debris, sludge and other solids which collect on tank 
bottoms create differential-aeration cells. Electrolyte 
under these solid particles is low in oxygen and anodic 
relative to the metal nearby, Figure 1. Rapid dissolu- 
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tion of metal will occur under the solid particles, pri- 
marily because of large cathode-to-anode surface area 
ratios. This form of corrosion causes large quantities 
of metal to be converted into solid (rust) and dissolved 
(ions) corrosion products; it is also a major reason why 
fuel-storage tanks leak. Although the latter may not 
contribute to contamination of the product being 
stored, leaking fuel-storage tanks are undesirable be- 
cause they result in loss of fuel, expensive repairs, 
temporary unavailability of the product being stored 
and deteriorated public relations when, for instance, 
leaking POL products contaminate underground and 
surface-water supplies. 


Difficult to Prevent 


Elimination of any one of the four components 
of the corrosion cell will effectively mitigate the 
anodic dissolution of metal. If no electrolyte (water) 
existed inside fuel-storage tanks, very little corrosion 
would occur. Unfortunately, it is extremely difficult 
to prevent the collection of water inside these struc- 
tures. It is also known that materials such as austenitic- 
stainless steels, certain aluminum alloys, and continu- 
ous-filament-wound-fiberglas-reinforced plastics are 
more resistant to corrosion than ordinary carbon steel. 
These materials can be effectively used for short 
lengths of pipe and small storage tanks; they are ex- 
clusively used for piping and equipment downstream 
of the final filter-separators in ordinary fueling sys- 
tems and sometimes for the storage and handling of 
thermally-stable (JP-7) aircraft fuel. Economically, 
they are not competitive with steel for the construc- 
oor of long fuel-transmission lines and large storage 
tanks. 


Corrosion of steel must be minimized if aircraft 
fuel contamination is to be avoided. For large fuel- 
storage tanks, this can be achieved by the use of pro- 
tective coatings. Basically, protective coatings mini- 
mize corrosion by eliminating the electrolyte from the 
electrochemical cell. Protective coatings must be prop- 
erly selected, applied and maintained if they are to 
prevent corrosion. Equally important, coatings must 
be applied to properly-prepared steel surfaces. Other- 
wise, premature failures in the coating system can be 
anticipated. 

It is understandable, therefore, that the entire 
interior of all new steel fuel-storage tanks in the Air 
Force must be coated. Existing Air Force fuel-storage 
tanks can also be coated providing approvai is ob- 
tained from the Command Liquid Fuels Engineer. 

One approved coating for Air Force fuel-storage 
tank interiors is a polyamide-cured-epoxy system con- 
forming to specifications MIL-C-4556D. This coating 
consists of two packages, a resin component and a 
chemical-curing agent, which must be mixed just prior 
to application. A polyurethane coating system con- 
forming to specification MIL-P-23236 (SHIPS), Type I, 
Class 4, is also acceptable for new tank interiors. Re- 


AUGUST 1973 AIR FORCE CIVIL ENGINEER 











gardless of the coating used, it must consist of a primer 
coat and at least two finish coats. Total dry-film thick- 
ness of the coating system must be at least 0.008-inch. 
Prior to application of the primer coat, the steel sur- 
faces must be adequately prepared; this includes re- 
moval of sharp projections, weld splatter, flux, slag, 
loose metal splinters and sharp corners. Subsequently, 
all steel surfaces to be coated must be thoroughly 
cleaned prior to being blasted. Oil and grease can be 
removed by methods outlined in Steel Structures 
Painting Council Specification SSPC-SP-1-63, “Solvent 
Cleaning.” After cleaning, the steel surfaces should be 
dry-blasted to a “white-metal” finish. The primer coat 
must be applied as soon as possible after blast clean- 
ing. No steel should be blast cleaned that cannot be 
primed during the same day. 

Coatings should be applied in accordance with 
the instructions and recommendations of the product 
manufacturer for mixing and thinning, method of ap- 
plication, required film thickness of the primer and 
finish coats, and drying and curing conditions. For 
ideal drying conditions, continuous ventilation, an 
ambient temperature of 75+10 degrees F, and a rela- 
tive humidity of 50+ percent are required. However, 
in many overseas areas, particularly in Central Europe, 
the inside surface temperatures on underground stor- 
age tanks normally range from 44 to 52 degrees F. 
It has been found that no coatings should be applied 
when the temperature of the steel surface is below 
46 degrees F. Otherwise, effective drying and curing 
of the coating will not occur. Four to 14 days under 
ideal conditions may be required to completely cure 
the coating system. The curing time can be decreased 
by circulating hot air (100 to 150 degrees F) inside 
the tank. 

Programmed painting (described in AFM 85-3, 
“Paints and Protective Coatings,” Chapter 2) should 
be used for all coating projects. Coatings to be used 
must be adequately tested prior to application; those 
not meeting the specification should he rejected. 


Figure |. Differential-aeration cell on steel surface. 





Projects should be properly planned, inspected daily 
during coating application, regularly inspected after 
application (that is, when tanks are cleaned) for coat- 
ing performance, and historically recorded. 

“Holidays” (defects in the coating where corrosion 
can occur) can be expected to occur in nearly all 
coating systems. When these are observed in coated 
tanks, they must be repaired. This can be accom- 
plished by spot-grinding and recoating, using the 
same coating system and number of coats as used 
originally for the complete system. “Holidays” must be 
repaired if widespread coating failure is to be avoided 
inside the tank interiors. 


Beneficial Design Changes 


Greatly-improved corrosion control for large, 
steel, underground, fuel-storage tanks should result 
from recent design changes made by the Air Force. 
All new, underground tanks will have butt-welded 
bottoms, eliminating the corrosion-producing crevices 
which are associated with lapped-joints. In addition, 
tank bottoms will be assembled using “pie-shaped” 
sections. This will eliminate much of the thermally- 
caused distortion (buckling) which occurs during weld- 
ing and minimize the number of localized low spots 
where water can collect. Water accumulation will be 
further minimized (if not eliminated completely) by 
increasing the bottom slope to the center sump from 
2.5 to 5 percent. 

Another design change for underground, fuel- 
storage tanks is the use of concrete-filled steel pipe 
for internal vertical supports. This practice will elimi- 
nate the sharp corners associated with the currently- 
used “H”-beam supports. It will be much easier to 
obtain and maintain protective-coating integrity on 
the smooth pipe surface. Premature coating failures 
generally occur first at sharp corners where adequate 


coating quality is difficult to obtain. CE) 
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Change 1 to AFM 85-1 will be available in the very near future. It will 
contain new Recurring Maintenance procedures and will provide better 
control of one of our most important resources: people. Here's a pre- 





publication account of the. 





Streamlining of the — 











By Maj Richard B. Lewis 


Have you taken a good look at your Recurring Work 
List (RWL)? Try it, you will be astounded. We ob- 
served ours within Strategic Air Command (SAC) and 
found that most were nothing but a “pad” for man- 
hours to accomplish work that was not truly recurring. 
We took a deeper look into the problem to see what 
we could do to clean it up. Our efforts resulted in new 
procedures to establish a streamlined, realistic and 
workable automation of the RWL. These new pro- 
cedures have been included in Change 1 to AFM 85-1, 
scheduled for publication in early FY 1974. 

To be sure our time was to be expended on some- 
thing that would provide some dividends for the effort, 
we first looked at the manhours SAC was expending 
on Recurring Work. In FY 1972, SAC spent 20,759,868 


manhours in operations and maintenance (O&M). 
Of these, a total of 9,835.890 manhours or 47.3 percent 
went for Recurring Work. This is “big business” and 


represents many dollars; therefore, the returns for our 
efforts could prove to be significant. Our review of the 
overall RWL showed that not only were the lists volu- 
minous and unrealistic, but were causing problems in 
Total Programming (TP). TP is now bogged down 
with small work requirement items that garbage up 
the program and its products. It was never designed 
to include these small work requirement items, and 
because most of us have included them, an enormous 
administrative workload has been created in identify- 
ing, coding for computer input, computer input, an- 
alyzing computer output and then finally inserting 
each small work requirement into some type of 
program for accomplishment. Those items of work 
which become part of the In-Service Work Plan 
(IWP), and most do, somehow have to be included in 
some category of work accomplishment and listed by 
line item on the backup sheets. The handling of these 
small items does not stop here. When the time comes 
to authorize this work, an authorization document 
such as a work order (AF Form 327) or job order 
(AF Form 1879) must be prepared. If the work is re- 
curring in nature and we know when we have to do 
it, why spend all this administrative time handling 
and filling out paperwork? It seems reasonable that 
if the RWL “pad” problem could be resolved the asso- 
ciated problem of a garbaged up TP system and its 
resultant administrative workload would be resolved 
also. 

We have found in the past that the best way to 


solve a problem is to get with the personnel who are 
most deeply involved with it — the Base Civil Engi- 
neering people. Barksdale AFB, Louisiana was select- 
ed as a test base since it successfully tested many of 
the innovations now contained in the new AFM 85-1. 

In order to refine the RWL, a good definition of 
Recurring Work was required. It was found that the 
work which was identified on the RWL was mainten- 
ance type work. So instead of calling this class of work 
Recurring Work which connotes many classes of work, 
it was called Recurring Maintenance. Recurring Main- 
tenance is maintenance to Real Property and certain 
EAID or RPIE. It is maintenance that is pre-identified 
in scope and must be performed at specific repetitive 
intervals. Then, based on this definition, we began 
purifying the RWL that was in being at the time at 
Barksdale AFB. When we had a “clean” list of Recur- 
ring Work, the next step was to input these require- 
ments into the computer through the Equipment 
Maintenance Program. 

Once loaded, we had to insure that the computer 
had accepted the program as we intended and that 
all our requirements fit properly. We received the 
first RWL schedule run and it checked out. The com- 
puterized schedule was then used to perform a dry 
run starting with preparation of the Base Civil Engi- 
neer (BCE) Weekly Work Schedule (AF Form 561), 
and in order, assignment, accomplishment, and feed- 
back of data to the computer. It worked! We had 
reduced our “pad” at Barksdale AFB from 1,558 line 
item entries to 133 and the number of manhours from 
696,616 to 17,153. At the same time, we had removed 
“nickel and dime” items from the IWP and reduced 
the administrative workload. 

What needs to be done to implement this pro- 
cedure? First, inform those involved in this implemen- 
tation: the BCE, Deputy BCE, O&M Chief, Deputy 
O&M Chief, Chief of Work Control, Scheduler, Sup- 
erintendents, Foremen, Industrial Engineering, Chief 
of Programs, and anyone else whom you feel should 
know. Keeping people informed prevents rumors from 
starting and eliminates the problem of people getting 
the wrong ideas. In a logical, step-by-step procedure, 
discuss with each person what is expected of him and 
set up suspenses concerning what is required. Each 
person must understand what his job is all about, and 
if he is given time to study, hopefully, he will study. 
Most importantly, each person must understand that 
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he will be held responsible for knowing these proce- 
dures at the end of the suspense date established. 

In the briefings and for study, be sure to include 
the definitions. 

e Recurring Maintenance is defined as a main- 
tenance to Real Property (RP) and certain EAID or 
Real Property Installed Equipment (RPIE). It is main- 
tenance that is pre-identified (in scope) and must be 
performed at specific repetitive intervals involving 
facilities, systems and equipment. 

e Scope is defined as a detailed explanation de- 
scribing work to be performed and includes limits, 
individual tasks, manhour estimates by task, material 
requirements, special equipment requirements and 
other cost center assistance required. 

e Nonrecurring Maintenance is defined as that 
maintenance which is not pre-identifiable in scope 
and/or frequency. 

e Plant Operation is defined as those tasks per- 
formed by craftsmen on systems or equipment that 
requires constant monitoring on a daily or more fre- 
quent basis. 

e Services are defined as that work performed by 
O&M personnel on a continuing assignment and can- 
not be related to real property O&M. 

The next step is to reevaluate in terms of the 
new definition all requirements that are now identified 
as Recurring Work and loaded in Automated TP. The 
industrial engineer should insure that BEAMS total 
programming product PCN N200686 Recurring Work 
Report is provided each applicable superintendent 
and foreman for their cost center(s). Working together, 
the superintendent and foreman must annotate the 
listing and delete those items that do not qualify as 
Recurring Maintenance as defined in the revised 
definition of Recurring Maintenance. 

Then for each item that has been determined to 
qualify as Recurring Maintenance under the revised 
definition, the foreman must prepare a list of tasks to 
be performed during each frequency. The list is simi- 
lar to the Maintenance Action Sheet (MAS) that is 
used in the Equipment Maintenance Program (EMP). 
This list of tasks is completely self-explanatory and 
includes each applicable item. When Recurring Main- 
tenance is scheduled for accomplishment, the list must 
be provided to the craftsmen and serves as a complete 
set of instructions for performing the work. 

After the task lists have been completed, the 
foreman must prepare AF Form 1406, Master Equip- 
ment Record, for each item. These Forms 1406 must 
be approved by each applicable superintendent and 
the Chief of O&M before entering them in the auto- 
mated program. When they are approved, they are 
processed into BEAMS the same way equipment 
maintenance is loaded. Once the work is loaded into 
the computer and acceptable products are produced 
the individual line items now identified, scheduled 
and controlled under this technique should be re- 
moved from automated TP. 
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With the system loaded you are ready to start 
using the products for managing these Recurring 
Maintenance requirements. Automated scheduling of 
Recurring Maintenance items is accomplished by use 
of BEAMS products PCN N200364 (part I, II, ITI and 
IV) and PCN N200374 (AFM 85-200). During the 
weekly scheduling meetings, parts I, II and III of the 
Equipment Maintenance Schedule (PCN N200364) 
are used by the scheduler and foremen to determine 
the number of manhours to be scheduled for Recur- 
ring Maintenance for the following week. Before or 
during the scheduling meeting, foremen must line off 
all items that will be completed from their copies of 
parts I and III of the current week’s schedule. These 
copies are then sent to the controllers along with 
part I of the new schedule on the following Monday 
or first workday of the week. Once the total number 
of manhours required for Recurring Maintenance has 
been determined, the scheduler and foremen allocate 
the number of manhours to be expended each day. 
The scheduler will enter these manhours on part I of 
AF Form 561. 

The foreman uses his copy of AF Form 561 and 
PCN N200364 to determine which personnel will 
accomplish the work. He coordinates his decisions 
with the superintendent and controller who provide 
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job assignments to individual craftsmen. Immediately 
upon receipt of his copy of the automated schedule, 
the foreman should examine part III, unaccomplished 
maintenance, to insure that data has been furnished 
and properly input into BEAMS by the scheduler to 
reflect true status, that is, completed or zero man- 
hours entered. The foreman extracts the appropriate 
MASs for work to be done each day and provides 
them to the craftsmen at the beginning of the work- 
day. The MAS is returned to the foreman at the end 
of the day or at the next regularly scheduled trip to 
the shop. 

The controller, acting on instructions coordinated 
between the superintendent and foreman, assigns Re- 
curring Maintenance tasks to craftsmen on a daily 
basis. The craftsman accomplishes the tasks as listed 
on the applicable MAS and reports the completion 
and actual manhours spent accomplishing the Recur- 
ring Maintenance items to the controller. The con- 
troller enters the manhours in the assigned Labor 
Utilization Code (LUC) on AF Form 1734, BCE Daily 


Cont'd on page 25 
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It is estimated that one-quarter of the time of the Base Civil Engineer is 
spent in meetings. Here are some dos and don'ts to consider if you want 


profitable and meaningful gatherings. 


MEETINGS: 





Help or 
Hindrance? 


by Jerome G. Peppers, Jr. 


@ “Meetings are generally a waste of time.” 

“I spend more time in meetings than in any other 
effort for my outfit.” 

“These things are pretty damned boring and I see 
little need for so many.” 

It would be no revelation to any of us to hear our 
subordinates, or our bosses, say the words we just read. 
In fact, many of us could say them about our own lives 
in the organizational jungle. 

It has been estimated that senior managers spend 
as much as 60 percent of their job time in meetings and 
conferences. The accuracy of the figure is not known 
but it appears all Base Civil Engineers (BCEs) and 
most of their senior staff people spend % or more of 
their time in what seems to be America’s favorite pas- 
time. Worse, there seems no end in sight and we might 
wonder if the Air Force motto is in danger of becom- 
ing “Meetings are our most important product.” 

Meetings can be of great assistance to a modern 
and complex organization. None of them can work 
without massive information flow and communication 
between individuals and organizational elements. 
Meetings help to meet some of the communication and 
information needs but, unfortunately, they seem to 
have become the handy-dandy substitute for inter- 
personal actions and individual managerial perform- 
ance. 

What is a meeting? There is no universally ac- 
cepted definition but for purposes of this discussion, 
it will be: A meeting is any face-to-face confrontation 
of three or more people, usually scheduled but often 
spontaneous. 

Meetings come in a wide variety of forms and 
rarely stay within one generic classification for their 
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entire duration. The most frequent types of meetings 
include the Staff Meeting: Information Passing Meet- 
ing; Problem-Solving Meeting; Committee Meeting; 
and Conference. Often meetings jump from one type 
to another and the participants wander away at the 
end wondering what in the world happened. In retro- 
spect, we may wonder why so much valuable time is 
allowed to be so wasted or so inefficiently used. We 
may question the ability of the other man who calls 
meetings with frequency but we don’t question our 
own like actions. We may criticize the lack of control 
in meetings we attend but give little attention to the 
need for control in meetings we chair. 

The usual reason for calling a meeting is to pass 
information about some event. problem or situation. 
Meetings can do this, of course, but there are also a 
number of alternative means which might be used 
instead of a gathering of the clan. 

Rapid information processing between two people 
is common on the telephone. It can be used instead of 
a meeting when information must be passed quickly 
to a few people. In fact, with conference call arrange- 
ments, the information can go to many people with 
the same rapidity and with less likelihood for diver- 
sion than might be experienced in a meeting. 

Individual management action can also substitute 
for meetings. That is, the boss can make his decision 
and act upon it without calling in a large group. Ap- 
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parently, though, meetings are sometimes used in an 
unconscious effort to avoid the decision or to share 
the responsibility. 

Often a meeting can be avoided if the manager 
will take the time to personally visit work sites to 
discuss the problem with people in their work environ- 
ment. This may not be as fast as the telephone, or even 
a meeting, but it does have the added advantage of 
getting the supervisor out among his men. He needs 
some of that and the visitation process gives him the 
benefit of first-hand personal observation of what is 
going on. 

Written correspondence (memos, notes, letters 
and so on) may also serve in lieu of meetings. They 
permit the receiver time to study and think before 
responding; further, this advantage is extended simul- 
taneously to all addressees. Some of us feel we live in 
enough of a papermill and should not add to it. Meet- 
ings, to these people, are a relief from the reams of 
typed papers at the desk. However, meetings are not 
going to eliminate paper, and written correspondence 
should be used where it is a profitable effort. 


Use an Alternate to a Meeting 


We should not call for a meeting whenever the 
problem concerns just one or two other people. This 
situation which is very common, should be handled by 
personal visit, telephone calls or memo. Yet, many 
times a meeting is called in lieu of direct communica- 
tion with persons involved. The result is perhaps that 
a dozen people fret and stew while the two or three 
concerned individuals discuss and discuss, and discuss, 
the narrow problem. Looking back, isn’t this the prob- 
able cause of most of our displeasure with many 
meetings? 

A meeting should not be called when speed is 
essential. In this condition we can use the individual 
manager's action or the personal visit more advan- 
tageously. You would not call a meeting to discuss 
evaluation if the building was on fire. Yet, a meeting 
seems the first call when other organizational business 
has a similar press for prompt response. 

When you desire to reach a large number of 
people with a common message the meeting is likely 
not the best technique. In this situation you would 
probably do better with a memo, letter or message so 
dissemination can be simultaneous and widespread. 

A meeting is a good choice when you need a 
number of opinions, the views of diverse interests, a 
range of expertise or a mass of facts. Calling together 
a select group for this purpose is wise and probably 
beneficial for them as well as for you. 

When you must rely upon a number of other 
people to act before you can implement a decision, a 
meeting might be the best approach. A meeting would 
give you the opportunity to explain, to designate action 
requirements and responsibilities, and to assure that 
everyone knows who has what to do and what forms 
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of cooperation are necessary. It would be difficult to 
accomplish this with dispatch through any means other 
than a meeting of the necessary few people. 

Another good reason for a meeting is to build a 
team operation. Such meetings will provide the oppor- 
tunity to convince people of their requirements for 
inter-dependence and support. A properly handled 
meeting which encourages free participation and 
honest give-and-take, will do a lot to create a coopera- 
tive team spirit. It would be almost impossible to 
acquire this in the same time frame without meetings. 

When the boss has a proposed course of action or 
a new policy on which he would like reaction and 
response, a meeting may be appropriate. It would be 
especially profitable if in other meetings he has 
assured his people that open response and frank re- 
action are wanted and carry no penalty threat from 
him. There is a phenomena of meetings that helps in 
gaining opinions and expertise, that is, a meeting may 
trigger ideas in one person's mind through the state- 
ments of another. In brainstorming exercises popular 
in many organizations, this is called “hitchhiking” and 
it can be extremely profitable for innovative activity. 

So, we recognize that a manager can choose in 
most instances whether to call a meeting or use an 
alternative means to get his job done. It seems, from 
the comments of many students in the continuing 
education courses, offered by the Air Force Institute 
of Technology, that most managers opt for the meet- 
ing with increasing frequency. If we are going to go 
more and more to the meeting in lieu of the alterna- 
tives, let us at least understand some of the bad and 
good features of meetings. 


The bad 
nd good 
features 


A principal disadvantage of meetings is that 
far too many people are involved. The invitation (?) 
to attend is given to almost everyone who might be 
remotely concerned. Though the intent is good, many 
people will not participate if there are more than, 
perhaps, a dozen others involved. Further, the more 
people there are in attendance the greater the chance 
for sidetracking comments and the pursuit of un- 
scheduled points. It is highly probable that the basic 
reason for protracted meetings is the number of people 
attending. Cut the size and cut the time. 

Another common fault is the regularly scheduled 
meeting. Staff meetings fall in this category and we're 
Cont'd next page 
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MEETINGS 


cont'd 


going to have our regular Tuesday staff meeting 
whether there is a reason or not. Meetings ought to 
have a clearly defined purpose and that purpose ought 
to have something other than “filling Tuesday morn- 
ing’s schedule.” Many others are “regular” meetings 
which fill a square for directive compliance but accom- 
plish little more. We need senior people to challenge 
these kinds of meetings and recommend directive re- 
vision allowing such meetings to be called only when 
necessary. 

Most meetings in the Air Force, it must be con- 
cluded, are conducted without an agenda. An agenda- 
less meeting is like a rudder-less ship. Maybe there is 
no agenda because there wasn’t time to prepare and 
distribute one. In other words, the meeting was called 
on the spur of the moment and no one, not even the 
leader, is quite sure what will be discussed or what 
will result. Under these conditions it is almost certain 
the participants will not feel efficient and effective but 
will question the value of the meeting. The agenda 
would help erase these problems and would provide 
the attendees with an idea of the reason or objective 
for the meeting. 


Meetings Need Control 


Meetings need control. One person must be desig- 
nated to make decisions and guide the discussion to 
keep it pertinent and pointed to the objective. A major 
problem is the general lack of control. It no longer 
surprises us, although we may still get disgusted, to 
find meetings generating into aimless bull sessions in 
which a few people provide most of the talk toward 
no obvious end. This stems from lack of control, but 
the lack of an agenda would also encourage rambling. 

Environment is important in both its forms: physi- 
cal and psychological. A meeting in the boss’ office 
isn’t as likely to produce open discussion as would one 
in a more “safe” location. It takes time and effort but 
the boss has to create a threat-free atmosphere about 
his meetings. Unless he is able to do this, his people 
will attend his meetings with the perception that re- 
ward and punishment processes work in the meeting 
as well as out of it. Many people have said that if you 
open your mouth at the “X” meeting, you close the 
door to the future. If they feel this way they will cer- 
tainly be inhibited and only offer comment of safe con- 
tent giving the boss what they think he wants to hear. 
It would be difficult for anyone, save maybe the boss, 
to leave such a meeting with a feeling of accomplish- 
ment. 

If a meeting has a purpose or objective, it ought 
also to have a summary to wrap-up the discussion and 
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action responsibilities. Comments from students lead 
the writer to believe that a meeting-summary is rela- 
tively rare. Meetings adjourn and everyone hastily 
leaves with little idea of what was decided, who is to 
do what, and so on. Could this be a cause for our dis- 
satisfaction with meetings? 

There are always going to be meetings in our 
organizations. We don’t really know how to avoid them 
and research would lead us to believe that we probably 
shouldn't try. They can be of great value to the suc- 
cessful functioning of a unit. We should work to make 
them more meaningful, more beneficial, and more 
satisfying to the people. A few final thoughts, there- 
fore, might be in order. 

e Challenge your intent. When you feel the urge 
to call a meeting, challenge your intent. What do you 
expect to gain? What is your objective? Would an 
alternative means do just as well? Could this meeting 
be delayed without harming the organizational func- 
tioning? If your critical challenge of your intent still 
leads you to believe a meeting would be best — call 
the meeting but only after you have taken time to plan 
for it and allow the attendees to prepare for it. 

e Draw up an agenda. Define and describe the 
objectives of the meeting and lay out a tentative sched- 
ule of events which provides for participation but also 
be flexible enough to permit the meeting to accom- 
plish its goal, yet not so loose that it will generate the 
problems we have discussed. Distribute the agenda to 
all who are invited to attend so that they may know 
in advance why the meeting is to be held and what is 
specifically expected of them. The advance notice will 
help obtain meaningful discussion rather than reac- 
tionary confrontation, a more sure path to success. 

e Invite the participants. Invite only those who 
must attend for the meeting objective. It isn’t neces- 
sary to have all living Americans in the room and, as 
we have discussed, mass is likely to lead to mess. 
Keeping the attendees to the essential level will create 
more of a personal sense of need and encourage their 
more active participation. 
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e Set the environment. Site selection is important. 
Try to use a neutral room which will reduce the 
psychological pressure on the attendees and, above all, 
strive to convince the people that their participation 
in the meeting will not cause them penalty afterwards. 
In other words, make the atmosphere as threat-free as 
you can to encourage uninhibited discussion (provided, 
of course, that’s your intent). 

e Control the meeting. Whether you chair the 
meeting yourself or designate someone to do it, the 
leader must guide the discussion within appropriate 
limits for content and time. More than likely, you will 
have a good meeting if you have good leadership 
even if planning had been poorly done. You want 
good, open discussion without fear of later retribu- 
tion but you must channel it toward the meeting 
objective. So, control the discussion to insure that 
people don’t get off track in self-defense or aimless 
philosophizing or hypothetical what-if situations. Ad- 
vise people when they are lionizing the discussion or 
when the allocated time is running out. That does not 
mean you must be a slave to the clock, but you should 
control timing on your agenda if practical. 

e Summarize. As a tinal step in every meeting, 
the leader should summarize the discussion and the 
decisions or assignments which resulted. Everyone 
should depart with an understanding of what was 
accomplished and what he will be expected to do 
by what time. The necessary coordination will be 
begun and cooperation will be more probable. Fur- 
ther, and of some importance, the attendees will not 
feel that their time was wasted. 


JERRY PEPPERS is a Professor of 
Maintenance Management, School of Sys- 
tems and Logistics, Air Force Institute of 
Technology, Wright-Patterson AFB, Ohio. 
A retired Air Force officer with over 24 
years active duty, he earned his bachelor’s 
degree in general education from the Uni- 
versity of Nebraska and his master’s degree 
in liberal studies from the University of 
Oklahoma. 





e Feedback. Your meeting was called to accom- 
plish certain things. You should, therefore, arrange for 
feedback to keep you advised about how things are 
going and whether the assignments are being met. 
This is a basic part of the control feature of manage- 
ment, one of the basic functions you are responsible 
to perform. 

In summary, there is wide-spread dissatisfaction 
in the Air Force today with the conduct of meetings. 
The BCE and his staff attend or call hundreds of 
meetings each year. A little time and attention devoted 
to improved meeting management can be of great 
profit and is encouraged. Primary needs are planning 
and agenda, restricting attendance to essential people, 
controlling events and discussion, and summarization 
followed by later feedback for control. Meetings can 
be profitable and beneficial but only if management 


wants them to be and works to make them so. CE] 





RWL cone 


Work Schedule, and indicates the applicable work 
order number as listed on the automated schedule. In 
addition, the manhours are recorded on the comple- 
tion card, PCN N200374, by the controller. Upon com- 
pletion of all work listed on PCN N200364 (parts I, 
II and III), but not later than 1200 hours on the last 
workday of the week, the controller must send the 
completion cards to the scheduler who will then pro- 
cess them the same way as Equipment Maintenance 
completion cards are now processed. An inventory of 
completion cards should be made by the controller 
and scheduler to insure all outstanding work require- 
ments are rescheduled on the schedule and the cards 
are not lost. 

Manhour data required to accomplish Recurring 
Work will be provided by program NATPS0, BEAMS 
product PCN N200688. This program lists all reserved 
manhours in TP and the Equipment Maintenance 
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Program. All Recurring Maintenance will be identified 
under the appropriate LUC in this report and will 
be programmed in the IWP based upon this product. 

Before these procedures were established, items 
identified as Recurring Work and not authorized on 
the Work Authorization List (that is, Plant Operations 
and Services) required an authorization document 
(work order or job order) to be prepared by Program 
Development to authorize the work. This is no longer 
required. All Recurring Maintenance is authorized by 
AF Form 561. 

Monitoring the implementation of these proce- 
dures is the responsibility of Industrial Engineering. 
Actual implementation is the responsibility of the 
Chief of O&M and Chief of Programs. 

As stated earlier, Change 1 of AFM 85-1 will 
contain the new Recurring Maintenance procedures 
described here. The solutions explained will provide 
better control of one of our most important resources: 
people. It eliminates the “pad” in the RWL. It elimi- 
nates the need of meaningless inputs to Automated 
Total Programming and the IWP, and the preparation 
of worthless authorization documents. Easier: yes! 
Time saving: yes! “A better way”: yes! CE] 
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Skidding on wet pavement became an acute problem for the Air Force with 
the coming of jet aircraft because of their higher landing speeds and more 
efficient braking systems. Here’s the report on how the Air Force and 
others are tackling the problem of... 


Slick Runways Versus the Jet Age 


by Lt Col Raymond R. Vadnais and Ellis D. Rustand, PE 


Ever since the caveman made round wheels, vehicles 
have been skidding on wet pavement. For aircraft, the 
problem did not become acute until the advent of jet 
aircraft with higher landing speeds and more efficient 
braking systems. The increasing number of skidding 
incidents and accidents made it apparent that addi- 
tional measures were necessary to improve braking 
action. Over the years, brakes with anti-skid devices 
have been developed, but one did not have to look far 
to see that pavement surface was the biggest culprit in 
determining stopping performance under wet con- 
ditions. 

Research has been conducted by the US National 
Aeronautics and Space Administration (NASA), Fed- 
eral Aviation Administration (FAA), US Air Force, the 
United Kingdom and many others over the past several 
years to study the relationship of aircraft braking 
action and ditferent pavement surfaces under various 
climatic and weather conditions. The majority of dry 
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airfield surfaces have relatively good coefficients of 
friction regardless of pavement type or texture; but 
the same surfaces under wet or freezing conditions 
exhibit quite varied coefficients. The reduction of 
braking friction on wet pavement surfaces is related 
to many things including surface texture, depth of 
water, tire pressure and configuration, braking system, 
etc. Of these factors, braking systems and tire pressure 
and configuration are tied in with specific aircraft 
design. Let us ponder then on depth of water and 
surface texture. 

What is the importance of water depth? With the 
improvement in aircraft instrumentation, all weather 
landing systems and higher landing speeds came a 
phenomenon known as “hydroplaning.” Many runways 
do not have adequate drainage characteristics and 
during a rainstorm a heavy (% inch plus or minus) 
accumulation of water may build up in front of each 
tire of a landing aircraft. The combination of pneu- 
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matic tire, water build-up and increased landing 
speeds can cause the tires to be supported by the 
water rather than the pavement. This condition is 
known as “dynamic hydroplaning,” and renders brakes 
useless, until the forward speed or depth of water is 
reduced. It is interesting to note that under total 
hydroplaning conditions, the aircraft has no lateral 
control from the wheels and can be expected to skid 
off the runway under the influence of and at a rate 
equal to the crosswind component. 

Viscous hydroplaning, a condition which requires 
a very thin water layer and some surface contaminant 
such as rubber or dust, can result in a limited braking 
capability. A third type of hydroplaning is “reverted 
rubber hydroplaning.” In this instance, heat is gen- 
erated by tire contact during touchdown on a wet run- 
way and it changes the rubber tread back to a con- 
dition resembling raw rubber. A layer of steam is then 
generated that decreases the contact area between 
the aircraft tire and the pavement, which in effect re- 
duces the coefficient of the friction. 
Surface texture is principally built into the pave- 


ment surface by different finishing techniques during 
construction. However, it is also affected by pavement 
design as to whether the pavement structure is port- 
land cement concrete or asphaltic concrete and type 
of aggregate and density of the asphaltic concrete. 
Many specifications for pavement design now forbid 
or limit the use of limestone aggregates as they tend 
to be polished by traffic and snow plows, resulting in 
a slick surface. Most of the airfield asphaltic concrete 
pavement designs for surface courses used by the Air 
Force have a high density with a tight surface. Both 
portland cement and asphaltic concrete pavements 
have lower coefficients of friction under wet condi- 
tions, especially when inadequate drainage conditions 
prevail. 

For a number of years, the Air Force has been 
using a piece of equipment called the James Brake 
Decelerometer (Runway Condition Reading (RCR) 
meter) to measure the relative surface condition of the 
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runway. This small, round, “clamped pendulum” in- 
strument is securely mounted on the floor of an airport 
ground vehicle and registers deceleration in feet per 
second squared when the brakes of the vehicle are 
locked from a speed of 20 to 30 mph. A different maxi- 
mum RCR has been determined with the brake de- 
celerometer for each active Air Force runway which 
is then used to determine safe aircraft stopping dis- 
tances; however, it has been determined that these 
RCR readings are not reliable for wet surfaces. Pres- 
ently, the RCR system is officially limited for use on 
ice or snow covered runway landing surfaces. 

In 1962, FAA tests with large jet aircraft and spe- 
cial ground vehicular equipment showed a correlation 
between braking effort of this vehicular equipment 
and heavy load jet aircraft. Based on these tests, a 
recommendation was made to develop a more efficient 
braking trailer. In 1966, the Ministry of Technology 
of the United Kingdom tasked its air staff with a re- 
quirement for a piece of equipment that would meet 
the following criteria: accurately measure runway 
friction; present a continuous record of friction against 


distance; be capable of predicting aircraft stopping 
distances; be operated by one person; capable of being 
towed behind a service vehicle; easy to maintain; be 
capable of forecasting hydroplaning conditions; and 
operate at minimum 26 degrees Centigrade (—15°F). 
This led to the development of a friction measur- 
ing device called the “mu-meter.” The mu-meter con- 
sists of a small trailer unit designed to furnish a con- 
tinuous graphical record of the coefficient of friction 
developed between two toed-out test wheels and the 
pavement surface. Another vehicle developed by the 
NASA is called the diagonally braked test vehicle, and 
it consists of a conventional automobile with a modi- 
fied braking system and special equipment for precise 
measurements of the decelerating force and stopping 
distance. The braking system is modified so that two 
diagonally opposite wheels are braked, with the other 
two wheels left free rolling for directional control. 
Cont'd next page 
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Slick Runways 
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TYPICAL GROOVE SHAPES 


The top portion of this drawing reveals the porous friction 
course overlay showing drainage patterns (no scale) and 


In contrast to the RCR system for evaluating 
pavement surface skid resistance, that is, aircraft stop- 
ping distance, the diagonally braked test vehicle tech- 
nique appears to correlate with different aircraft for 
different runway surface conditions of wetness, slush, 
snow and ice. Research is continuing, using both the 
mu-meter and the diagonally braked vehicle in the 
area of accurately predicting aircraft stopping dis- 
tances on wet runways. The mu-meter has the advan- 
tage of continuous recording of data and more effi- 
cient use of equipment during test periods. The Air 
Force Weapons Laboratory (AFWL) has developed a 
testing technique which, while it does not attempt to 
predict aircraft stopping distance, does delineate the 
dynamic hydroplaning potential of a runway surface. 

In 1969-70, Project “Combat Traction” was under- 
taken jointly by the Air Force and the NASA. It con- 
sisted of a series of skid resistance tests using a C-141 
aircraft, a diagonally braked automobile and an auto- 
mobile equipped with a James Brake decelerometer. 
The tests were conducted on 50 runways in the United 
States and Europe representing different surfaces and 
different runway grooving treatments including por- 
ous surfaces. Based on test results, a recommendation 
was made to replace RCR vehicles with diagonally 
braked vehicles and change RCR to stopping distance 
ratio (SDR). Also, it was determined that grooved 
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the bottom portion depicts typical groove shapes. 
Grooved pavements have been found to be most efficient. 


pavements and porous asphaltic surfaces were the 
most efficient surface treatments to alleviate surface 
flooding and provide positive traction on wet, slippery 
runway surfaces. A number of civil and military run- 
ways in this country and overseas have been grooved 
with good results; the spacing, depth and shape of 
grooves are still being tested to determine the most 
effective combination for maximum traction and re- 
duced tire wear. 

Six Air Force runways have been grooved in the 
United States and seven overseas. Typical groove pat- 
terns were % inch deep, % inch wide and varied from 
1% to 2 inches center to center. The average cost of 
grooving has been $1 per square yard. 

Strategic Air Command (SAC) runways at Offutt 
AFB, Griffiss AFB, Beale AFB and Plattsburgh AFB 
have been grooved. Typical groove patterns are % inch 
deep, % inch wide, spaced on 1% inch or 1% inch 
centers. The Griffiss AFB runway was grooved in May 
1973 as a result of recommendations made by the 
AFWL. AFWL had conducted skid resistance tests on 
the Griffiss AFB runway in May 1972 following a B-52 
accident there a few weeks earlier. 

Alternate bids were requested on % inch by % 
inch by 2 inch rectangular grooves and on trapezoidal 
grooves % inch deep by 5/16 inches at top, 3/16 
inches at the bottom, on 2 inch centers. The low basic 
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bid for the % inch by % inch grooves was $1.02 per 
square yard and $1.25 per square yard for the trape- 
zoidal grooves. 

After recognizing the potential benefits in correct- 
ing runways that are prone to hydroplaning before, 
rather than after, an accident occurs, arrangements 
were made with AFWL to test a number of SAC run- 
ways in the northern states to identify runways that 
have less than adequate surfaces to resist hydroplan- 
ing. This survey, using the diagonal braked vehicles 
and the mu-meter, was conducted between 9 and 21 
October 1972 at Wurtsmith AFB, Kincheloe AFB, K I 
Sawyer AFB, Minot AFB and Grand Forks AFB. 
Initial results have been made available to SAC and 
the local bases. The data are being processed and 
further analyzed by AFWL and final reports on each 
base will be available soon. The accurate identification 
of runway conditions is being used in the program- 
ming of corrective procedures based on relative need 
in an attempt to correct the most hazardous conditions 
first. 


PFC Installed at Pease AFB 


In order to test both of the most effective tech- 
niques of providing skid resistant runway surfaces, a 
full scale asphaltic concrete porous friction course 
(PFC) has been installed on the main runway at Pease 
AFB. Prior to this time, five US overseas air bases, in 
Germany and England, were the only Air Force bases 
having porous friction overlays. The principle of the 
PFC is to allow the rapid drainage of the surface 
water both conventionally over the sloping, exposed 
top surface to the edges and also laterally “through” 
a very porous, opened graded matrix of aggregate 
bonded together at point contacts with a relatively 
hard asphaltic binder. 

The specification for the PFC mix used at Pease 
AFB was designed by the AFWL which has made 
extensive studies of this surface. The aggregate has 100 
percent passing ‘2 inch screen; 90 to 100 percent pass- 
ing % inch screen; 30 to 40 percent passing No. 4 
screen; 17 to 23 percent passing No. 8 screen; and 
3 to 5 passing No. 200 screen. (Aggregate was to be 
crushed stone from deposits of granite or basalt; lime- 
stone or dolomite were specifically excluded.) Binder 
was 5.4 percent (by weight) of AC-5 (170 penetration). 
Mineral filler (hydrated lime) at 1.5 percent was used; 
100 percent passing the No. 50 screen and 75 to 100 
percent passing the No. 200 screen. 

A width of only 175 feet was surfaced with the 
PFC, mainly due to cost considerations. The PFC 
began 100 feet in-board from each end of the arresting 
systems in order to preclude the hazards in hook en- 
gagements. An average of 1.2 inches thick PFC was 
installed (minimum %4” was specified) at Pease AFB 
for an estimated cost of $1 per square yard. Construc- 
tion was completed in September 1972. It was felt that 
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this PFC surface must be protected against damage 
until evaluations are complete; therefore, procedures 
developed by the AFWL have been instituted at the 
base to minimize potential damage to the surface. 
These procedures include, for example, prohibiting 
locked wheel turns on the PFC, avoiding fuel, oil and 
chlorobromomethane spills which should be imme- 
diately flushed if they should occur. Sharp turns by 
ground vehicles are to be avoided. Care must be taken 
during snow removal operations so as not to “dig” into 
the surface. Hard rubber or polymer blade shoes are 
suggested, rotary brushes with polymer bristles are 
recommended rather than steel bristles and early ap- 
plication of urea to preclude rapid freezing of water 


in the PFC. The initial reports after removal of the 





Two pieces of equipment developed for testing pavement 
surface areas are the mu-meter" (above) and the diagon- 
ally braked test vehicle. Details are explained in the article. 





first heavy snowfalls were that the porous surface per- 
forms well and no problems were encountered during 
the snow removal operation. Pease AFB officials, SAC 
Civil Engineering and AFWL will continue to closely 
monitor the PFC performance at least through the 
first year of operation. 

The problem of slippery runways is complex, and 
extensive research is still required before a safe, eco- 
nomical solution is found. The present rapid expansion 
of modern technology and increasing importance and 
necessity for aircraft operations demand that innova- 
tive approaches be taken in an attempt to find better 
solutions to the safe landing of aircraft under all 


weather conditions. CE 
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rce Figures Prominently 
ME Awards, Elections 


Air Force Civil Engineers played a significant role in awards ceremonies 
and business activities during the 53rd Annual Meeting of the Society of 
American Military Engineers (SAME) at the Monteleone Hotel in New 
Orleans, Louisiana, in May. 

Two awards were presented and three members of Air Force Civil 
Engineering were named to important offices in the Society. Award winners 
included: 

e The Civil Engineering School, Air Force Institute of Technology, 
Wright-Patterson AFB, Ohio: The Curtin Plaque for 1972. Under the direc- 
torship of Col Albert M. Nemetz, the School was cited for its outstanding 
and exceptionally meritorious conduct in fulfilling the educational and pro- 
fessional development requirements of the Air Force Civil Engineering 
career field. In recognizing the School, the SAME citation read in part: 
“The response to the needs and the satisfaction of the students attest to 
the significant contribution made by the Civil Engineering School in the 
successful education of Air Force Civil Engineers.” 

Col Walter Grande, current Director of the School, and Colonel 
Nemetz, former Director and now Deputy Base Commander, MacDill AFB, 
Florida, accepted the coveted plaque from Brig Gen H. O. Johnson, Jr. 

The plaque is offered on an annual basis by the SAME to the unit 
within the Directorate of Civil Engineering selected as the most outstanding 
during the calendar year. It is named for Maj Gen Robert H. Curtin (Ret), 
former Director of Civil Engineering and a past president of SAME. 

e Col Warren E. Campbell, Deputy Chief of Staff, Civil Engineering, 
Headquarters Air Training Command, Randolph AFB, Texas: Newman 
Medal for 1972. The SAME citation read: “Colonel Campbell is awarded 
the Newman Medal . . . for his outstanding management and leadership . . . 
He has been responsible for the management of Civil Engineering functions 
at Air Training Command installations throughcut the United States and 
has contributed significantly to the success of the training mission of the 
Air Force.” 

The Newman Medal, named in memory of Maj Gen James B. Newman, 
Jr, a past president of the Society and a past Director of Installations, Head- 
quarters US Air Force, is offered as an annual award to a member of the 
Directorate of Civil Engineering for the most outstanding contribution to 
military engineering through achievement in design, construction, adminis- 
tration, research or development. 

The award was presented to Colonel Campbell by Maj Gen Guy H. 
Goddard, US Air Force (Ret), former Director of Air Force Civil Engineering 
and a past president of the Society. 

Air Force Civil Engineers elected to various positions within the Society 
include: 

e Brig Gen H. O. Johnson, Jr, Director of Facilities Management, Office 
of the Assistant Secretary of Defense, Installations and Logistics: 1973 
President; 

e John W. Ward, Legislative Liaison, Directorate of Civi] Engineering, 
three year term to the Board of Directors; 

e Capt Eugene A. Lupia, Housing Division, Directorate of Civil Engi- 
neering, three year term to the Board of Directors. CE] 
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